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AESTHETICS IN 
ARCHITECTURAL 


ADVERTISING 


‘A sense of the fitness of things”’ is a valuable attribute. 
In matters affecting Architecture it is a first essential. 
In the planning, erection, decoration and equipment of 
a building, the architect has many problems to solve. If 
your goods or service offer a solution, he will be glad to 
know about them @ But a megaphone at a téte-a-téte 
is no less appropriate than crudely planned advertising 
to a cultured mind @ Advertising to-day is a skilled 
operation, based on an intimate knowledge of the 
product and its objective and an intensive study of 
market conditions. It can be powerful without being 
aggressive, subtle without being weak << The 
Architectural field offers vast scope. If your products 

are right, advertising will create and stabilise the 
demand @ The planning, organisation and 
production of an advertising campaign is a big 
undertaking, requiring experienced direction. 





¥ A 'D) V = RTISE Issued by the Institute of Incorporated Practitioners 
ne \ in Advertising, 3 & 4, Clements Inn, London, W.C.2, 

* in conjunction with the Federations of Master 

Process Engravers and Master Printers, ete. 





Cover ii 

















THE ARCHITECTURAL REITIEI, une 1937 














& CO. LTD. + STEEL STRUCTURAL ENGINEERS 
3 DUNCANNON STREET + LONDON + W.C.2 


Evshlidhed WORKS AND STOCKYARDS: LONDON, EDINBURGH, MANCHESTER, 
1809 GLASGOW. OFFICES: BIRMINGHAM, NEWCASTLE, LIVERPOOL & 
: =e SOUTHAMPTON. REGISTERED OFFICE: 2 ST. ANDREW SQUARE, EDINBURGH. 
ncorporate 


1896 





THE 


ARCHITECTURAL REVIEW 


A Magazine of Architecture & Decoration 
Vol. LXXXI, No. 487 June 1937 
CONTENTS 
S P E C tA L M E T A L § i s s§ U E 


PAGE PAGE 
FOREWORD. By the Editor .. <5 “Boe METAL IN APPLICATION : 
OCCURRENCE AND HISTORY OF METAL CHAIRS: Material:  Tech- 
THE METALS USED IN ARCHITITEC- nique : Design .. oe ie van ee 
TURE ae a os 3- 258 


THE FINISHING OF METALS. By 


THE METALS : S. Wernick 279 
IRON AND STEEL. By A. Crompton 
Roberts .. es is oe sn DEN WINDOWS os Bie ee «. 281 
STAINLESS STEEL. By H. S. DOOR FURNITURE. By David 
Hoperatt — a oe re 260 Booth oe oe oe oe 282 
a ee RAILINGS. By C. C. Handisyde 5.285 
NICKEL SILVER AND MONEL. By GRILLES ANID HANDRAILS ~~ 286 
R. G. Rengert F w- ~» 265 : 
SHOP FRONTS .. “ as ~- 260 
ALUMINIUM. By R. W. Brooke... 266 
FURNITURE .. ae ae o« “288 


LEAD AND PEWTER. By kK... Bird 269 
MISCELLANEOUS BUILDING USES = 290 


ZINC. By J. W. Knight is ics ee 
GOLD LEAF. By M. Seifert .. -. 274 PRESSED = METAL. By Philip 
; Scholberg , Phe 5% 291 
THE UNFAMILIAR METALS also use.l 
in Architecture... a ore a) 2S RESEARCH ee ea as «. ‘202 
ANTHOLOGY MARGINALIA TRADE AND CRAFT 
Page 297 Page 297 Trade News and Reviews. By Brian Grant. Page Iwii 
Plates 
METAL IN PRODUCTION eee oe —s = me = = = sie me oes me ie as Plate i 
A MAP SHOWING THE SOURCES OF METALS THROUGHOUT THE WORLD as x sy ss = Plate ii 
A CONTRAST IN CAST TRON ae ae = ae a we oes ae Ae ve Be ae a Plate iii 
THE COPPER ROOF OF THE CHAPTER HOUSK OF LIVERPOOL CATHEDRAL be oe oe ar ae Plate iv 
ALUMINIUM IN USE ON THE MUNICIPAL STADIUM AT CLEVELAND, OHIO ae ae ore ate oe Plate v 
LEAD ROOF OF COBHAM CHURCH, KENT, AND ZINC ROOF OF THE CRYSTAL PALACE, SYDENHAM .. Plate vi 
GOLD LEAF : THE MONUMENT TO THE FIRE OF LONDON ar ne ote ee a ra" eae aR Plate vii 
Articles, photographs, or drawings sent with a view to publication will The Editor disclaims responsibility for statements made or opinions 
be carefully considered, but the Proprietors will not undertake responsibility expressed in any article to which the author's name is attached, the responsi- 
for loss or damage. All photographs intended for reproduction should, bility for such statements or opinions resting with the author. 
preferably, be glossy bromide prints. All communications on Editorial matters should be addressed to the 
All articles and illustrations should bear the name and address of the sender, Editor, ‘THe ARCHITECTURAL REVIEW, g Queen Anne's Gate, 
and postage should be sent to cover their return. Westminster, S.W.1. 
. %) . . 
Prepaid Subscription Rates 
United Kingdom, £1 5 0 per annum, post free. U.S.A., $8.00 per Subscribers to THE ARCHITECTURAL REVIEW can have their volumes 


annum, post free, Elsewhere Abroad, £1 5 © per annum, _ post bound complete with Index, in cloth cases, at a cost of 195. each, or cases can 
be supplied separately at 4s. 6d. each. 


free. Cheques and Postal Orders should be made payable to ‘VHE . aa : : 
“tactile ice a r i Meaaleane ak. Conties An index is issued every six months, covering the month. of January 
ARCHITECTURAL Press, Lp., and crosse estminster Bank, Ca: to June and July to December, and can be obtained, witho, charge, on 


House Branch. application to the Publishers, 9 Queen Anne’s Gate, Westminiter, S.W.1. 


THE ARCHITECTURAL PRESS, 9 Queen Anne’s Gate, Westminster, S. W.1 


Telephone Py Telegrams e 
9212-7 Whitehall (6 lines) ‘* Buildable Parl, London.” 





























THE ARCHITECTURAL REVIEW, “fune 1937 









2’ 


We {A 








HESE beautiful metal ventilating grilles 
‘Bae been installed in the various 

Studios in the new Broadcast House, 
Johannesburg, under the supervision of the 
Architects, Messrs. Cook and Cowen. 

Designed by M. René Shapshack, 
they have been carried out in aluminium 
alloy fret cut by hand with applied motifs 
by craftsmen in the Sage workshops in 
South Africa. 

As Consultants and Craftsmen in Shop- 
fitting and Architectural metalwork, we 
offer the services of our technical staff to 
Architects in any part of the world. 


Atk scoi 


filling amd, Mechitectural Metabulork 


§8-62, GRAY’S ‘aie ROAGO. LONDON. WC. 


and at Manchester, Glasgow, Paris, Brussels, Johannesburg and bednes Aires 
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IN ALL PARTS 
of 
THE 
WORLD 


—and on famous liners, 
including the ‘Queen 
Mary,’ the VANGUARD 
door control is used. It 
is naturally specified as 
many years of constant 
service is assured by its 
quiet efficiency. 


WILLIAM NEWMAN & SONS LTD 


HOSPITAL STREET BIRMINGHAM 
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HENRY HOPE & SONS LTD., Smethwick, BIRMINGHAM. 
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are admirably suited to the craftsmanship necessitated by up-to-date interior decorative effects. 


Write for free illustrated literature. 
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New Headquarters for the L.C.C. 
London Fire Brigade, Lambeth 
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Architect : 
E. P. Wheeler, F.R.I.B.A. 
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Contractors : 
Messrs. Higgs & Hill, Ltd. 
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How we preserve our prestige 


Structural Steelwork has always been our speciality; the many 
problems we have been called upon to solve during years of 
development, and their successful execution have earned for us the 
slogan ‘Give it to Dawnays.’ 
When placing contracts for 
Steelwork, we ask you to 
consider our record of 
achievement, service and 
reliability. Our well- 
equipped works and skilled 
staff are always at your 
disposal. 


<n 
myn AY ral 





DAWNAYS LIMITED 


STRUCTURAL ENGINEERS 
STEELWORKS ROAD, BATTERSEA, LONDON, S.W.11 


KING'S DOCK, SWANSEA CARDIFF NORWICH WELWYN GARDEN CITY SOUTHAMPTON CHELTENHAM 

















d to a better understanding 





A new ambassador of a progressive 
firm . . . detailing in words and 
pictures one of the most com- 
| prehensive ranges of Electrical 
Accessories yet available. 
This new catalogue has been compiled 
after working in close collaboration 
with many of the prominent users 
of Electrical Accessories. It was only 
in this way that we succeeded in 


producing a Catalogue that would 


NEW CATALOGUE 


We invite Architects to send for a 
copy of this Catatogue which could be 
filed for future reference and to visit 
the Building Centre where * BRITMAC”’ 
Accessories are exhibited. 








Cc. HB: PARSONS ye x, TY¥SELEY, BIRMINGHAM, 11. 
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NORTHAMPTON MUNICIPAL 














CALLENDER CABLES WERE 
SPECIFIED BY THE ARCHITECTS: 


J. C. PRESTWICH & SONS, LL.R.I.B.A. 


Installation Engineers : 
GRENSELLS, 5, Lindsay Street, Kettering 








Callender’s Cable and Construction Co., Limited, Hamilton House, Victoria Embankment, London, E.C.4 
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se ER LICOM 
i Hollow lle FLOORS 











Architec 





t E. B. Musman, A.RA.B.A 





@ “Hotel and Public House reconstruction calls fcr specialised services 
of the highest degree, as work must be carried out so as not to 


interfere with business and to ensure the safety of the public during 





the process of reconsiruction.” 


The organisation of “Helicon” provides for all these features. 


TELICON 


FIRE AND SOUND RESISTING FLOORS 
THE WELIGAL BRR ©€ ENGINEERING 


a ae Vt T OR Ea oe ys WERT MW EET ES. t © 4. ee 
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W. H. Ludlow, A.R.I.B.A,. Contractors: Messrs. Burt & Vick. 


“Barry of eight sable and vert, over all a dolphin ndiant 
argent on a_ chief of third three escallops of the first, the 


whole tesscraed in carters.’’ 


It sounds vaguely like a nightmare specification. Actually it is the correct 
heraldic description of the Coat of Arms featured in this mosaic floor. 
Correct, that is, but for the last five words, since for some obscure reason 
there does not appear to be a heraldic expression for * Executed in Carter 
Ceramic Mosaic.’ Which is a pity, for the variety and subtlety of its 


applications might very well do with a few alternative ways of referring to it. 


CARTER CERAMIC MOSAIC 


CARTER “& GO), LTO.;. POOLE. DORSET CARTER & CO. (LONDON) LTD., 29, ALBERT EMBANKMENT, S.E.1!1 


X1V 





THE ARCHITECTURAL REVIEW, une 1937 





SHELL PINK 





PEARL GREY 


TURQUOISE 








If vou have not gota copy of “‘ vITROLITE’ 
a ° - 1 
2% an. Sg the PE Specifications, which contains technical 
3 s . I 
Pie tm ai 4 : 
-, & x data and various internal and external 
“VITROLITE” schemes, write for a copy to 
the British Vitrolite Company Ltd. Head 


Office and Showrooms: 7 Albemarle 


“VITROLITE ” is an opaque glass material with a hard, fire polished 
surface very easy to keep fresh and clean. Made in all these colours : Black, Street, London, W.1. Branch Offices : 2 
White, Ivory, Pearl Grey, Primrose, Eggshell, Green, ‘Turquoise, High Street, Doncaster, and 44 5t. 


; ? was Nicholas Street, Bristol 
Wedgwood Blue, Shell Pink and Tango. Agates: Walnut, two Royal 


“VITROLITE”’ 1s the registered trade mark of 


Blues, two Greens and Golden Agate. The British Vitrolite Company Limited 


A bah 


V.1.68 SUPPLIES ARE OBTAINABLE THROUGH THE USUAL TRADE CHANNELS 
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GLAZED BRICKS 
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Glazed Bricks are machine 
pressed, and, after drying, 
receive their first, or 
‘bisque’ firing. The Glaze 
is then applied and the 
second firing produces the 


finished product. 


The remarkable light- 
reflecting qualities of 
Leeds Fireclay White 
Glazed Bricks are shown 
in the photograph of the 


walls of Unilever House. 


UNILEVER HOUSE 





LONDON SHOWROOMS 2- CAVENDISH PLACE Wl. 
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The Coronation of Their Majesties 
KING GEORGE VI ad QUEEN ELIZABETH 
will add another link to British history 


Our Association with historic buildings in the Realm 


is established by the privilege of supplying timber for 


HAMPTON COURT PALACE 

ST. GEORGE’S CHAPEL, WINDSOR 
THE TOWER OF LONDON 

THE GUILDHALL, LONDON 

THE BANK OF ENGLAND 

“ CHEQUERS,” BUCKINGHAMSHIRE 
THE THISTLE CHAPEL, EDINBURGH 
PARLIAMENT BUILDINGS, BELFAST 
THE FOUR COURTS, DUBLIN 


EEUU UU 
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We have recently supplied English Wainscot Oak for 
WESTMINSTER ABBEY 


WILLIAM MALLINSON & SONS, LTD. 


Timber = and Veneer Merchants and Panel Manufacturers 


130-140, HACKNEY ROAD, LONDON, E.2 
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ny 
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Telephone : Bishopsgate 1234 


Cables and Velegrams: “Almoner,” London 
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SPECIFICATION 
1937 





Edited by F. R. S. Yorke, A.R.IB.A. 





Owing to the rapid changes in modern building practice an authentic reference | 
book is an essential factor in every architect’s office. | 


New systems, proprietary materials and equipment are constantly being brought | 
into use, and it is the purpose of SPECIFICATION to bring into one volume | 
all the essential information concerning them that can normally be found only | 
by searching through a mass of unco-ordinated literature. | 


The 1937 edition of SPECIFICATION has been completely brought up to date | 
by experts, and a number of important new features are included in their | 
appropriate trade sections. | 
For convenience the volume is divided into 27 sections representative of the | 
branches in the building industry, arranged in sequence as laid down by the | 
British Standard Specification C.D.(B) 7171, and a copious cross index is 

included for easy reference. 


The volume is profusely illustrated by photographs, tables and descriptive 
drawings, and model specification clauses are appended to each section. 


PRINCIPAL SECTIONS AND SUBJECTS 


Acoustics Ironmonger 
Bricklayer Lighting Engineer 
Carpenter and Joiner Marble Mason 
Concrete Mason 
Demolition, Exeayation Metal Worker 


Pavior : eee 


and Foundations : 
Painter and Decorator 


Drainlayer 





Electrical Engineer : : 
neue ORDER FORM 


Plumber, Sanitary En- 


Floors 
To THE ARCHITECTURAL PRESS 
9 Queen Anne’s Gate, London, S.W.1. 


‘jre-resisting Constructor , : 
Fire-resisting gineer and Water- 


Furniture and Equipment Supply 

seeatiaeceed ue ant: Sevenys Please send me the 1937 edition of SPECIFICATION | 
: an 
Class and Glazing Roofer price 10s. 6d. plus postage Is. (Abroad 2s. 2d.) | 
Heating and Ventilating Structural Steelwork | 

Engineer Terra-Cotta, Faience and ; 
oo Glazed Wall Tiling ENGI O Secrest se nee Se ae eC eT ot OT rane 
TACT ET EST fam REEL a eR eee ee oer Mapa edo 


A descriptive prospectus will be sent on request. 
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PF VENTILATION wrhtHe ~~ 4 
VENT-AXIA an extractor 


As supplied to Westminster Abbey for the Coronation Geremony 





















The newest and simplest system at wat {| fase 
the lowest cost - - - - —_ 7w 

eRe ec S| 
Cooking Smells kept out of the rest of the home Uf | ee ge! ¥ 
Draughts, Noise and Dust avoided in the ven- e \ Ug 
tilation of living rooms, nurseries and offices 3 $ ‘e 
Fug and Smoke removed without over- 2% 
cooling or the opening of windows 
Headaches prevented that come from : 
overheated stale air pnt 
By the silent, ceaseless and almost . ti le 
costless operation of the VENT- SCREWS 
AXIA AIR EXTRACTOR FLUSH WALL-FITTING MODEL SPECIFI- 


CATION 


MOTOR. 
Supplied in all 
voltages A.C. or 

EXC. Vibrationless 
silent, efficient, totally 
enclosed, dirt proof. 


ROTOR. Balanced both 
statically and dynamically to 
ensure perfect running and 
maximum output with silence. 


CASING. Best quality BAKELITE; 

designed to act as a duct to increase 

the flow of air and to prevent rain 
from entering. 


WALL-FITTING MODEL. Cylindrical 
casing in BAKELITE is secured by wood 
screws, through square end flange to fire and 


Vent-Axia provides the only satisfactory 
alternative to a central ventilation 
system involving trunking and 
attendant constructional problems, 
Their ease in fitting is unprece- 
dented and _ unrivalled. 

In new buildings under con- 
struction the VENT-AXIA 
FLUSH WALL - FITTING 
MODEL can be installed 

in place of the window- 

fitting model; a 

decorative grille is 

all that need be 

seen of the 

installation. 


STANDARD MODEL 









Price either model damp proof asbestos cement box supplied to 
‘ P — £4 14 6 suit thickness of wall. Press-fit Bakelite grille 
~ NAG RENAE BA POSE ” (Asbestos Cement . ; ? 
ig fib waceal at both ends of cylindrical casing. 


VENT-AXIA_ Ltd. 


9, VICTORIA STREET 
LONDON S.W.| TEL. Abbey 51689 






D pa wearnes er 


~ fess Ona. View on Vent~ Ax a feent fx 
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BETTER \ 
SERVICE 


WE CAN'T WORK MIRACLES BUT if any Firm 
of repute can give you deliveries PRECISELY AS 
PROMISED, enhanced by 100°,, SERVICE, that Firm 
is LUMBYS of Halifax. 














We say this in the face of the many abnormal 
difficulties of the present market. 

















Ask any of our many clients—customers we have 
had the pleasure of serving for the past 20, 30, 50 
or even 80 years—and they will tell you that 
LUMBYS ARE ALWAYS AS GOOD AS THEIR 
WORD. 


It is upon the merits of our products and the 
value of our service that we seek your business. 
May we be favoured with your enquiries ? ane 


Write for list 17 for Technical Details, Prices 
and Delivery facilities. We shall be glad to 
include, if requested, names of customers in 


your area. 


LUMBYS 


SECTIONAL 


BOILERS & 
RADIATORS 


Lumbys Ltd. 
Greetland Boiler Works, Halifax 
Phcne: Elland 125 (2lines) Grams: Lumbys Greetland 
London Showrooms: 
228 Shaftesbury Avenue, W.C.2 


Phone: Temple Bar 2725 
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Mr. Chairman Gentlemen 4- = 


The impressiveness of a Board Room is greatly enhanced by 
the exclusion of all outside disturbances—the clamour of 
street noises, traffic, and the many sounds which make up 
the life of a busy city. Sound exclusion is a simple con- 
structional detail. HERAKLITH STRUCTURAL INSU- 
LATION SLABS are used in the construction of walls and 
partitions, so that a suite of offices can be made immune from 
inter-department noises as well. Ceilings acoustically treated 
by the application of HERAKLITH ACOUSTIC TILES 
prevent reverberation, minimise the reflection of street noises 
and induce an atmosphere helpful in the extreme to those 
whose deliberations guide the progress of industrial concerns. 




































These Interiors 
were taken by kind per- 
mission of White Horse 
Distillers Ltd., and show 
their suite of offices in 
Golden Cross House, 
London, W.C., which are 
treated throughout with 
Heraklith Insulation 
Slabs and  Heraklith 
Acoustic Tiles. 





TheWhiteHorseCellar 











£4 


pet | 
HERAKLITH 
ACOUSTICS & SOUND INSULATION 


MAGE 'N AUSTRIA 








= 


OTHER TYPES ALSO MADE FOR THERMAL INSULATION 


The Honeywill & Stein (Building Materials Division) service to architects includes the preparation of 
surveys and a free consultant service on all acoustic and insulation problems. 


This advertisement is issued by Honeywill & Stein in conjunction with the Heraklith Review, published monthly and sent free to Architects. 
HONEYWILL & STEIN, LTD., 15 Regent Street, London, S.W.1 ’Phone: Whitehall 8021 (7 lines) 


C. R. Casson 10! 


XX1 





THE ARCHITECTURAL REVIEW, Yfune 1937 


“Peauly enters soil G LL A S \ 


What an interesting material 
is Glass ! 

So many varicties; so many 
processes for producing 
pleasing effects upon it; so 
much scope for it in the 
equipment and embellish- 
ment of a building. 

See how the hand of the 
craftsman has wrought 
beauty into these door 
panels. 

The processes used, Acid 
Embossing and Brilliant 
Cutting, are but two of the 
many treatments described 
in the set of Information 
Sheets recently compiled by 
Clarks. A wealth of informa- 
tion in compact form, these 
sheets will frequently prove 
helpful to you. Copies have 
been circulated, but if you 
have not received a set, will 
you kindly send a postcard 
or telephone ? 





Vinopi Spel | A ee 


JAMES CLARK 


& SON, LIMITED 





SCORESBY HOUSE, HILL ST., BLACKFRIARS, LONDON, S.E.1 


PHONE: WATERLOO 4611 (12 LINES) BRANCHES : CANTERBURY, EOQURNEMOUTH, EASTEOURNE 
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“XN 
~ something quite original 
bi oo |i horizontal motif 
hoe _ _ 


+—_. _ CELOTEX 


CANE FIBRE INSULATION 
MADE IN U-S.A 


~ | 


- 


| 








Celotex Standard Building Board 





i For modern interior decoration 


can be effectively utilised. Because 











it is supplied in sizes to suit the 
particular job, there is a minimum 
need for cutting and consequently 


less wastage. Sizes available :— 


Lengths, 8 ft. to 14 ft. 
Widths, 3 ft. to 4 ft. 
Full 3 in. thick. 


For joints specify 


Pyramid snap-on 





chromium strips, which 
conceal joints 


Untarnishable. Will not corrode. 

These mouldings are of the highest 

quality obtainable. The Snap-on 

feature conceals all nails and screws. 
Dats on application. 


CELOTEX LIMITED 


Australia House, Strand, London,W.C.2 
Telephone: Temple Bar 9084 
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BUILD FOR TO-MORROW WITH 
RECONSTRUCTED STONE. 


It was our pleasure to supply the whole of the RECONSTRUCTED 
PORTLAND STONE in the front, including the nine Plaques in the 
face which were cast from models in our works, for this block of offices 
in Tothill Street. 

The Architects for this imposing structure were Sir John Burnet, Tait & 
Lorne, and the Contractors Messrs. Holland & Hannen and Cubitts, Ltd. 
May we let you have the fullest information and interesting literature. 


JOHN ELLIS & SONS, LTD. LEICESTER 














Head Office: Welford House, Welford Place, Leicester Works: Barrow-on-Soar, near Loughborough 
London Office : Caxton House, Tothill Street, S.W.1. 
Phones: Leicester 5682 (5 lines). London: Whitehall 501], 
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Above we illustrate a factory for Svenska ”Alumin- 
iumkompaniet, Avesta, Sweden (Architect, Vilhelm 
Reinhardt, M.N.A.L.), utilising natural black and 
aluminium coloured Cellactite, while the lower 
photograph shows an installation of Cellactite Roof 
Sheets and Ventilators for Messrs. Pilkington Bros., 
Ltd., Ravenhead Works, St. Helen’s, Lancs. 


Cellactite has been very extensively used on such 
classes of buildings as : — Aerodrome Buildings, 
Chemical Works, Cinemas, Colliery Buildings, 
Engineering Works, Fertiliser Works, Foundries, 
Garages, Gas Works, Hospitals, Iron and Steel 
Works, Power Stations, Railway Buildings, Stores, 
Tramway Depots, etc., etc., etc. 











THE MATERIAL par excellence 
FOR INDUSTRIAL ROOFING 
AND VERTICAL COVER 


The complete fitness of CELLACTITE 
ensures a result as satisfactory to the Architect 


as to his Client. 


modern 


CELLACTITE is a 


requirements exactly. But 


material designed and made to meet 


Installations 


In CELLACTITE 


that is not all. throughout 
the Country and the World have proved its claims. 
steel strength is combined with complete incorrosibility; and a neat, 
attractive finish with a functional perfection accurately summarised in 
CELLACTITE, 


both price and cost 


the phrase ‘permanent protection.”’ once erected, 


requires no further attention whatsoever; yet 


of erection are extremely reasonable. May we send you detailed 


Reference Catalogues of both Sheeting and Ventilators ? 


CELLACTITE & BRITISH URALITE LTD. 


LINCOLN HOUSE, 296302 HIGH HOLBORN, LONDON, W.C.! 
’Phone: Holborn 52912 and 8824. 
Works: 


"Grams: Cellactite Holb London 





Higham, Kent 
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LEIGH'S S 


PAINT PR x ‘ 














“ Olivette"’ Enamel Paint @ ‘“ Olivette’’ Undercoats 
* Olivette’’ Underseal for Porous Surfaces @ © Fluorone”’ 
High grade Artistic Wall Finishes (Flat and Satin Sheen) 

Velascol’’ Oil bound Distemper @ © Flaxone”’ Stain (no 
knotting required) @ “Flaxone"’ Varnishes—Flat and Gloss 









Sole Manufacturers : 


W. & J. LEIGH LTD., Botton anv Lonpon 


London: 51"St. Mary Axe,~E.C.3 









Strand 


THE 





MODERN 
ARCHITECTURAL 


ARCHITECTURAL REVIEV, 


DESIGN 


By HOWARD ROBERTSON, F.R.I.B.A., S.A.D.G. 


‘This is by far the best attempt which has vet 
been made to explain the principles upon which 


the best modern architects are working. 
an apology for that extreme 


so many people find repellent; indeed, 
Robertson himself regards some recent buildings 


as part of a regrettable, 
enthusiasm for the new principles 


natural, excess 


It is not 
*‘ modernism” which 


Mr. 


of 


This very practical as well as interesting volume 
is provided with a great many illustrations, ex- 
cellently reproduced, of the most striking modern 
buildings in this country 


with plans. 


Mr. Robertson a 
structure, materials and external details, 


° 
ealis 1n 


and abroad, together 


detail with planning, 


and his 


book will be found interesting by the layman 
as well as those professionally concerned with 


architecture.” 


Cont 





and plans. Bound in ci 


Pri TSS. Wet. 


f 


aining about 240 pages and 6: 

‘ot h. 
Bet ids 

s postage 6d. inland. 


“ The Estates Gazett 
rerloo photographs 
Size g in. 6 in. 


THE ARCHITECTURAL PRESS 


9 Queen Anne's 


Gate, 


Wesiminster, 


S.W.1 


“Fune 





HEATING AND 
AIR-CONDITIONING 
OF BUILDINGS 


This Book contains the latest available data on a subject which of recent years 
has made rapid strides forward and is today becoming of increasing importance 


in building practice. 


The authors, who are experts with many years’ experience, 


have written the book in simple language, and it can therefore be recommended 


By Faber and Kell 
Price 25/- Postage 6d. 


equally well to the engineer, 


choice of the right one. 


the architect and the student. 
chapters describe the various heating systems and the considerations affecting the 
Among other problems dealt with are: 


The opening 


Boilers, 


Combustion, Chimneys and Heating Calorifiers, Oil-firing, Warming by Hot 


Water, Hot Water Supply, 


Heating and Hot Water Supply by Gas and 


Electricity, Heating by Steam, Air Conditioning and Description of Plant, and 


Refrigeration. 
running costs. 


illustrated by over 


240 line drawings. 


tone plates. The size of the book is 6 ins. X g} ins. 


THE ARCHITECTURAL PRESS 


9 Queen 


XXV1 


Anne's 


Gate, 


London, 


The engineer will find of particular value the information about 
The book contains 434 pages of text, includes 75 tables, and is 
In addition, there are 32 pages of half- 


S.W.1 


9 


ord 
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To be CORRECTLY (is 
by VACUUM REFRIGERATION 


We are pleased to be able to tell youthat OD EQN (Alhambra) Limited have 
selected VACUUM REFRIGERATION to provide their new theatre with cool, 
fresh air. The new Alhambra— inspiration of Mr. Andrew Mather, F.R.I.B.A., 
F.I.A.A., and Mr. Harry Weedon, A.R.1.B.A., joint architects will be equipped 
with the most up-to-date and comprehensive system of air conditioning yet 
devised. Approved by Mr. S. B. Swingler, engineer-in-chief, after searching 
investigation. You will be interested to know why VACUUM REFRIGERATION 
was chosen . . . why it has advantages. Send for our illustrated brochure. 
And remember . . . for your next air conditioning job our service engineers 


are at your command. 


VACUUM REFRIGERATION LTD. 
CITY GATE HOUSE, 39/45, FINSBURY SQUARE 





\ 
— \ 
’ td 













LONDON, E.C.2 


‘PHONE: National 0081/3 (3 lines) 


"GRAMS: “ Yeleh, Finsquare, London." 
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A Glass Age 
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A.R.I.B.Ae ) 


(A design by E,Maxwell Fry, B.Arch 
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Design for a new Crystal Palace. 


The Glass Age began with Paxton's Crystal Palace, To-day the 

new architecture of Glass might produce something like this, if 

the Crystal Palace were rebuilt. Now we can use the new (Class 

Age materials: plate, flat drawn sheet, "Vite" glass, “Armourplate", 


Georgian wired, Insulight glass bricks, prismatic, cathedral, 


and figured rolled, and "Vitrolite". 
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Issued by Pilkington Brothers Ltd., of St. Helens, Lancs, whose 
technical department is available for consultatiao concerning 
the properties and uses of glass. 

Supplies are obtainable through the usual trade channels. 
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AN INTERESTING VIEW OF THE INTERIOR OF 
OUR SHOWROOMS AT 4 FITZROY SQ., W.1 


CORONATION VISITORS SHOULD 

MAKE A POINT OF SEEING THE 

VERY LATEST DEVELOPMENTS IN 

GLASS DECORATION AT OUR 

SHOWROOMS AND OUR WORK 

IN THE BRITISH PAVILION AT THE 
PARIS EXHIBITION 





WRITE FOR OUR NEW BOOKLET 
TO DECORATION SECTION 


THE LONDON SAND BLAST 
DECORATIVE GLASS WORKS Lip. 


WORKS : BURDETT ROAD, E.3 ADVANCE 1074 
SHOWROOMS : 4 FITZROY SQ., W.1 EUSTON 3501 


























PRESTIGE 


The reputation that Rugby Portland Cement has 
won for itseif has been built up, step by step, in 
the past eighty years by a determination to keep 
our Works right up to date, to push ahead with 
Scientific Research and to give everybody a fair- 
and-square deal. 


attest ere,, 


There is no better Portland Cement made than 
HuNe\. 8 os CROWN nor better Rapid Hardening Cement 
Sl |1) “ee \' ‘ ae 4 than CROWNCRETE. 


The ever-growing demand for these brands has 
been covered by recent extensions at all our 
plants. 


Prompt deliveries by fleets of fast lorries, rail or 
canal. Also by all depots and stockists through- 
out the Country. 


NEW BILTON, RUGBY 
Works:5 SOUTHAM, near RUGBY 
HALLING, near ROCHESTER 








earn ii CEMENT 


33 (10 lines “Cement, Rugby.” 








THE RUGBY PORTLAND CEMENT CO., LTD., Head Office : Crown House, RUGBY 


E.I.H. 
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KREARSLEY’S 
0.U.P. 


is a primer of outstanding 


Send for 
leaflet OU LPN 










quality suitable for appli- 
cation to metal, wood, 
composition, boarding, ete. 
Atmospheric impurities and 
town conditions such = as 
those depicted necessitate 
the careful choice of a 
primer and one that will 
ensure maximum protection 
to all surfaces. Kearsley’s 
O.U.P. is far and away 
the best yet. Particulars 
sent on request. 


Telephone - - - Ripon 415 6 


D3 


cee 
Sas 


ROBERT KEARSLEY & CO... RIPON. YORKSHIRE 


Telegrams - - Kearsley Ripon 














Oo that your hollow Floor can be erected dry? No 
concrete tomix and pour --- and then wait while 

ot " oe it hardens! No shuttering with Bison Precast 
~ 4) Floors—time and site-labour are saved by bringing 
» the floor to the job in Precast units. Ready for 


* use by other trades 12 hours after fixing. 


OmMae—-3—-r mMamMDAOZON 


NO WET _ Bodleian Library, Oxford - - - Sir Giles G. Scott, R.A. 
Reigate Institution  - - Saxon Snell & Phillips, F.F.R.I.B.A. 
Gaumont Cinema, Haymarket - . - W. E. Trent, F.S_I. 

FL O O RS Office Block, Liverpool - - Rees & Holi, F.F.R.I.B.A. 
Times Furnishing Co., Birmingham Burnett & Eprile, F.F.R.I.B.A. 

ON ANY Stepney Carrier Co’s Works - - Milner & Craze, F.R.I.B.A. 
Rudheath Senior School, Northwich F.Anstead Browne, F.R.I.B.A. 

OF THESE Town Hall, Wallington - - - R. Atkinson, F.R.I.B.A. 
King’s Keep Flats, Putney - Marshall & Tweedy, F.F.R.I.B.A. ais 


Royal Infirmary Extension, Manchester - Thos. Worthington & & 


CONTRACTS Sons, F.F.RA.B.A. [| tecus 
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MADE -TO-MEASURF WARMING 
ae % ieee 


& IT IS THE IDEAL EQUIVALENT OF 
CENTRAL HEATING. 


@ IT IS CLEANER. ‘Unity ’ needs no fuel 
supplies, there are no ashes to remove; 
due to absence of convection currents, 
decorations last longer. 


@ IT Is CHEAPER. ‘Unity’ needs no cen- 
tral heating chamber, fue! space or water 
piping. It eliminatesall wasted thermal units 


@ IT IS MORE FLEXIBLE. Immediately 
adaptable to any scheme of decoration, 
‘Unity’ may be visible, completely invisible 
convective or radiant. 


@ IT Is BETTER. ‘Unity’ alone can pro- 
vide such efficient heat distribution. Local 
thermostats automatically keep tempera- 
tures constant but give individual control 
room by room. 


UNITY HEATING LTD., maintains a fully 
staffed Estimating Office and a staff of 
Technically Qualified Heating Engineers 
whose services are always available for 


the assistance of enquirers 


UNITY HEATING LIMITED 


Unity Works, Welwyn Garden City, Herts. Phone: Welwyn Garden 516/8 
London Office: Vincent House Vincent Square, London,S.W.1 Phone Victoria 3118/3 





ARES LL NE SF BML A 
@ 
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OPERATING THEATRES Sal 


ASPHALT FLOORS IN COLOUR © 
are hard-wearing, attractive, § 
waterproof and __ hygienic. 

FOR ALL MODERN BUILDINGS * 




















THE LIMMER & TRINIDAD LAKE i 
ASPHALT CO. LTD. 3 
STEEL HOUSE, TOTHIEL STREET Fi 
WESTMINSTER, S.W.1 





= 


Rytad 


_ 
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ANCIENT 
BRIDGES 


THE ANCIENT BRIDGES OF 


THE NORTH OF ENGLAND 
E. JERVOISE, A.M.Inst.C.E. 


Describes the results of a survey 
of all the bridges in the counties of 
Cumberland, Durham, Northumber- 
land, Westmorland, Lancashire, and 
Yorkshire. The book contains 200 
pages and 80 photographs. 


PRICE 3s. dd. POST 4d. 


THE ANCIENT BRIDGES OF 


THE SOUTH OF ENGLAND 
E. JERVOISE, A.M.Inst.C.€. 


Includes a description of the bridges 
in all the counties south of the 
Thames with the exception of Devon 
and Cornwall. Photographs of 78 of 
these bridges are to be found 
amongst the illustrations. 


PRICE Ss.@e. POS: 4d: 


THE ANCIENT BRIDGES OF 


MID AND EASTERN ENGLAND 
E. JERVOISE, A.M.Inst.C.€. 


This volume embraces the counties 
of Bedford, Buckingham, Cambridge, 
Derby, Essex, Hertford, Hunting- 
don, Leicester, Lincoln, Middlesex, 
Norfolk, Northampton, Notting- 
ham, Oxford, Rutland, Stafford, 
Suffolk, and that part of Warwick 
which is drained by the tributaries of 
the river Trent. Eighty photographs 
are included among the illustrations. 


PRICE Ss-6d. POST 4d, 


THE ANCIENT BRIDGES OF 


WALES AND WESTERN ENGLAND 
E. JERVOISE, A.M.Inst.C.E. 


Completing the series, this volume 
deals with the rivers and bridges of 
the whole of Wales and Anglesey, 
and the counties of Chester, 
Cloucester, Hereford, Monmouth, 
Salop, Warwick, and Worcester. 
The book contains 250 pages with 
illustrations of 90 bridges. 


PRICE Gs.\6¢d. POST 42. 


THE ARCHITECTURAL PRESS 
9 QUEEN ANNE'S GATE, WESTMINSTER, S.W.1 
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LUMINOL 


ENAMEL PAINT 


he) CA 
39 good colours for 


interiors and exteriors 


ARTHUR SANDERSON & SONS LTD. 


Wallpaper, Paint and all Decorative Requirements 


52-53 BERNERS STREET, LONDON, W.1 


Telephone : Museum 7800 Telegrams : Derson, Telex, London 


6 & 7 NEWTON TERRACE, GLASGOW, C.3 


Telephone ; Douglas 3374 Telegrams : Durolave, Glasgow 
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WIRING 
SYSTEMS 





WIRING... 


HE final decision of Architects who are 

faced with the consideration of the wiring 

ef new or existing buildings is simplified 
by the range of B.I. Wiring Systems which fulfil 
both esthetic and practical needs. 


With their robust design and efficient insulation 
they constitute the most permanent form of 
wiring vet devised. Municipalities, Electricity 
Supply Cempanies, Electrical Contractors and 
Architects prefer B.I. Wiring Systems where 
perfect insulation, neatness and absence of damage 
to existing decorations are essential. 


Write for booklet giving information about B.I. 
Wiring Systems for every type of Contract. 


BRITISH INSULATED CABLES 


LIMITED 


PRESCOT - LANCS. 
Tei. No.: Prescot 6571 


London Office : Surrey House, Embankment, W.C.2. 


Tel. No.: Temple Bar 7722. 

















KITCH 


with a precision korn of specialisation 
in this branch of engineering. Being 
actual manufacturers Sumerling are able 


to offer you fullest co-opsration in Kitchen 


planning and equipping. 





N planning 





ENGINEERS TO THE CATERING INDUSTRY 


63/66, BUNHILL ROW, LONDON, E.C.1 
Showrooms: 141-147, OLD STREET, LONDON, E.C.1 
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Kitchen of | Watney, Combe, Reid House 


CLERKENWELL 0381 
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of M pot 
ar e “f. a 
iy Aberthaw products are 
i | \e } uaranteed far to exceed 
/ ! \ Yi) tke ror er , 
i haw he demands of the latest 
Q a 4 Smet 4 British Standard 
% ty Feats 
o pre le oav™ Specification 


Aberthaw 


Portland Cement 
used exclusively 


This is the latest, most up-to-date and 
unquestionably one of the most beautiful hospitals 


that have ever been built. 


We are proud to have been identified with the 


construction of Sully Hospital, an enduring 





monument to the creative genius of the architect 


and the ADAPTABILITY of Aberthaw products. % BEYNON & CO. LD. 


MERTHYR HOUSE, CARDIFF 

Telegrams : ‘‘ Beynon, Cardiff." Telephone: Cardiff 5220 (6 lines) 

Manu factured by London Office: 37-39 Lime Street, London, E.C.3. 
ABERTHAW & BRISTOL CHANNEL PORTLAND CEMENT CO. LD. Telegrams : ‘‘ Beynon, Stock, London.'" Telephone : Mansion House 9277-3 


Lighting fittings of 
Jistinction 6 Utilit 


Sole Sale Agents 











a 

















eae $5. One of the I5 Zeiss The many attractive designs in which Zeiss Reflector Lamps are made 
rg Il. One >> Units for a window will ensure that they tone harmoniously with the most exacting decorative 
of 45 Z Sag lightin : 
Rinacee: & ES ee scheme, but Zeiss Reflector Lamps have not been designed just to look 


Fittings for 
interior illu- 
mination. 


pretty. They have been carefully constructed so as to give the maximum 
illumination with the minimum current consumption. There is a fitting 
specially designed for every type of lighting problem, and when the unit 
is used for the job for which it is constructed it will in most cases nearly 
DOUBLE THE ILLUMINATION OR ALTERNATIVELY EFFECT 
A CORRESPONDING SAVING IN CURRENT CONSUMPTION. 
We are willing to show what Zeiss Reflector Lamps can do by giving demon- 
strations to prospective clients entirely without obligation and our lighting 
engineers are always ready to assist architects with artificial lighting problems. 














Catalogues and full particulars post free on request. 


ZEISS 
ee 7J REFLECTOR LAMPS 


ZEISS IKON LTD., 65 MORTIMER HOUSE, MORTIMER ST., LONDON, W.1 
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STANDS UP 





iw 


On new Concrete &, 
or new Plaster i 


BECAUSE IT IS ALKALI-PROOF 


—— Therefore permitting the most delicate pastel 
shades to be applied to new or old walls, exterior 
or interior, with complete success. Water only is 
necessary for thinning. Petrifying liquid or special 
primers are not required. ‘‘'TOBEX" dries out with 
a durable and pleasing finish which, after a short 
period, is ABSOLUTELY 100°,, WASHABLE. 





Manufactured by : 


THE TOBEX PAINT CO. LTD. 
Enfield, Mdsx. 

JOHN LINE & SONS, LTD., London, 

Manchester, Edinburgh. 


Stockists : 


FLAT WALL PAINT 
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THE 
PRACTICAL 


EXEMPLAR OF 
ARCHITECTURE 


750 PLATES OF MEASURED 
DRAWINGS AND DETAILS 
SELECTED BY 


The late SIR MERVYN E. MACARTNEY, 
BA. PSAs; PERERA. 


HIS world-famous series records, by | 
means of photograph, measured 
drawing, and large-scale detail, the 

finest examples of English architecture, 
including many famous buildings, which 
have now been demolished for street 1m- 
provements or rebuilding schemes. The 
Plates cover a great variety of subjects, 
and the drawings have the intrinsic merit 
of being admirable examples of accurate, 
clear and artistic workmanship. 


SUBJECTS ILLUSTRATED 
EXTERIORS 
CHIMNEYPIECES 
PANELLING 
IRONWORK 
WINDOWS 


INTERIORS 
GATES 
DOORWAYS 
STAIRCASES 
BALUSTRADING 


CORNICES CUPOLAS | 
SCREENS BRIDGES 

CEILINGS ALCOVES 

TOMBS SUNDIALS 

ALMSHOUSES SUMMER HOUSES 
ARCADES WOODWORK 


ECCLESIASTICAL MARKET HALLS 
MONUMENTS, and many other features that 


are profitable for study and — adaptation 


The series consists of seven portfolios, each containing 
aver 100 plates. Price {1 1s. each, or the complete 
set of seven portfals, [6 6s. 


THE ARCHITECTURAL PRESS 


g QUEEN ANNE’S GATE, WESTMINSTER, S.W.1 
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AUTOMATIC 
STOKERS 


CENTRAL HEATING 
AND HOT WATER 


Exclusive automatic control. 
Specially designed to eliminate 
smoke. 


Burn a wide range of coals. 


British stokers which 
are designed by combustion 
engineers with 35 years’ ex- 


Perience of underfeed firing. 








ILE Y 


PALACE CHAMBERS, BRIDGE ST., 
WESTMINSTER, LONDON, S.W.1 


TELEPHONE: WHITEHALL 3085 & 4031 
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THE 


The book includes a selection of the most 
successful examples of advanced house 
design from the leaders of the movement. 
Containing more than 200 pages, 73” < 10", 
illustrated by more than 500 photographs, 
plans and constructional details, of houses 
from all over the world, it outlines the 
requirements of the new type of home. 
The book is divided into the following 
sections : General Introduction—The Plan 
— Walls and Windows — The Roof — Ex- 
perimental Houses—General Illustration. 
This second edition includes an additional 


number of English examples. 


PRICE 21s. 


Postage 6d. (Abroad Is.) 


Published by THE ARCHITECTURAL’ PRESS 
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MODERN HOUSE 


By F. R. SS. Yorke. A.U.EB.A. 


Seeond Edition 














Basement Plan 











Ground Floor Plan 


9 Queen Anne’s Gate, LONDON, S.W.1 
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BRISTOL AEROPLANE 


THE ARCHITECTURAL REVIEI’, “une 1937 


COMPANY’S 


NEW 


OFFICES CENTRALLY HEATED BY GAS 


HE Bristol Aeroplane Company 
yl ieee high standards and is accus- 

tomed to only the best in design, 
materials and workmanship. — It— is 
significant, therefore, that their new 
oflice building is heated throughout by 
gas. 
The heating installation and hot 
water system are entirely automatic 
and are fully in keeping with the high 
standards maintained throughout the 
building. For the most part the heating 
elements used are invisible panels em- 


bedded in the ceilings or. in some cases. 





the walls. These panels are supplied 
with water at a maximum temperature 
of 100° F. and those in each room are 
controlled by a solenoid valve con- 
nected to a thermostat detector. The 
temperature of cach room is therefore 
quite independent of that of any other 
and can be accurately controlled irre- 
spective of the weather and the number 


of people in the room. The main 


advantage of the panel method of 


heating is that most of the heat is 
transmitted by radiation which is, 


generally speaking, more conducive 


The boilers at the office of the Bristol Aeroplane Company. 


XXXIX 


to comfort than convection heating. 
In addition to the panel system there 
is a Plenum system which supplies 
washed, warmed and humidified air to 
the drawing oflice and other large 
rooms. 

The whole building is insulated with 
2 inch cork slabs in roof and walls—a 
provision which materially reduces 
the cost of heating and which keeps 
the building cooler in the summer. 
The gas fired water heaters are shown 
in the illustration which gives a good 
idea of the neatness and compactness 
of the whole lay-out. The heaters are 
of the vertical natural draught type 
with a burner under each tube. The 
tubes are of a special sinuous shape 
so that heat transfer is much improved 
while the tubes can still be cleaned 
with a simple brush. The two large 
water heaters have each a capacity of 
1,657,000 B.Th.U’s per hour, while 
the smaller one which is used alone in 
the summer has a capacity of 628,000 
B.Th.U’s per hour. Each has its own 
asbestos-cement flue carried to the top 
of the building. 

The hot water supply is provided by a 
550 gallon calorifier. 

The most interesting part of the in- 
stallation is the automatic control gear. 
The gas supply is governed and auto- 
matically controlled to maintain a 
constant flow temperature suitable for 
the calorifier and Plenum system. The 
panel heating circuits are, however, 
fed through an automatic mixing valve 
which maintains the flue temperature 
slightly below 1007 F. Automatic 
flue dampers are provided which 
effectively prevent the heat losses 
which would otherwise occur when the 
burners were off and cold air was 
allowed to flow through the tubes. 
All needing expert advice on gas equip- 
ment should write to The British 
Commercial Gas Association, Gas 
Industry House. 1 Grosvenor Place, 
London, S.W.l. who will) put the 
enquirer in touch with the body best 


equipped to assist him. 
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NICE 
WORK 
INDEED 














Pugh Brothers L# 
Craftsmen in Glass 


Compton SE. Londoneéci 
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BLACK’S NEW REGAL THEATRE, GATESHEAD 


Architect : MR. E. M. LAWSON, A.R.I.B.A. Contractor : MR. H. WALLER. 


Units supplied by Atlas Concrete Products Ltd., Newcastle-on-Tyne. 


Textured facing units 
in decorative concrete 


A new use for decorative concrete has been developed in 
the covering of brick structures with pre-cast non-struc- 
tural units 18 in. square and 1! in. thick. 


The slabs, faced with white or coloured concrete in which v 
the aggregate is exposed, present a surface full of character 


and permanently decorative. 
Pe ee ee BRITISH WHITE PORTLAND CEMENT 


They are grooved on the edges for ‘ointing, and are fixed 
ith ive | ‘COLORCRETE’ 
with non-corrosive keys. 
COLOURED PORTLAND CEMENT 
These units may be faced wth any suitable aggregate 
mixed with ‘ Snowcrete’ or ‘ Colorcrete ’ according to 


the finish or effect desired, whilst ‘ Cullamix’ can be used a CULLAMIX . 


when a polished finish is desired. Patent No. 375838 
COLOURED PORTLAND CEMENT AND AGGREGATE 


AND 


THE CEMENT MARKETING COMPANY LTD., Suppliers of Blue Circle Cement. Selling Organisation of The Associated Portland 
Cement Manufacturers Ltd., The British Portland Cement Manufacturers Ltd., Portland Hous2, Tothill Street, London, S.W.1. 
Telegrams: Portland, Parl, London. Telephone: Whitehall 2323. Selling Agents North of England: G. & T. Earle Ltd., Wilmington, Hull. 
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' Some Soap, Some | 
| woteh,anda | 
towel, please \ 
Miss Porkuns..”| 


erie 





“Kingston Wallflat,’’ the ideal flat oil finish 
for interior decoration, will withstand 
repeated washing without coming off or 
glazing. Of how many matt finishes can 
that be said and maintained after test ? 


Proof—that is the only thing to convince 
you. Send to-day for the testing outfit 
we have prepared, and then you will be 
satisfied that ‘‘ Kingston Wallflat’’ is the 
most robust matt finish you have ever 
met, and particularly suitable for public 
buildings and offices. 


‘Kingston Wallflat’’ can be sprayed or 
brushed. It has excellent covering 
properties—a gallon treats 100 sq. yds.—is 
perfectly free-flowing, does not show brush 
marks and requires no stippling. 


Thirty tints and white are carried in stock, 
and special colours can be supplied at no 
extra cost. 

° 

The finishing touch to the building you 
have created; it stays fresh for years. 







NON-ABSORBENT - DURABLE 


A. SANDERSON & CO. LTD. 


PAINT, COLOUR & VARNISH WORKS 


HULL 


Manufacturers of fine paints, colours and varnish during five reigns 
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Residence at Iver, Bucks al 
Architect : F. R. S. Yorke, Esq., A.R.1.B.A. 
Builder: F. Bradford & Co. Ltd. 





RUBEROID 


ROOFING SPECIFICATIONS 


RUBEROID BUILT-UP ROOF, SMOOTH FINISH 


Consisting of two layers bedded together with Ruberoid Compound. 
Suitable for all types of Flat, Pitched or Curved Roofs of Wood or Concrete. 











RUBEROID BUILT-UP ROOF 

















GRIT OR GRAVEL FINISH L = 
As specification 1, but with a top layer of Ruberoid Slate Surfaced Roofing. vind 
For all types of Flat, Pitched or Curved Roofs of Wood or Concrete. Ash 








Surface suitable for foot traffic. 





RUBERCRETE ROOF 
As specification 1, but with a surface finish of }-in. Bitumen Macadam. For 


all types of Flat Roofs, Verandahs and Promenade Decks. Surface suitable for 
foot traffic. 

















Q RUCO-RUBEROID ROOF 


As specification 1, but with a surface finish of }-in. Mastic Asphalt. For all 
types of Flat Roofs, Verandahs and Promenade Decks. Surface suitable for . 
foot traffic. 


























RUBERDAL RCOF [ | ] 


As specification 1, but with a surface finish of }-in. Ruberdal Tiles 12 in. 
by 12 in. in either Buff or Grey. For all types of Flat Roofs, Verandahs and 
Promenade Decks. Surface suitable for foot traffic. assiasiaeuine 























Architects designing domestic and commercial buildings are invited to write to us for full particulars 
of the Ruberoid Standard Specifications shown in our Publication No. 300, which provide for every 
type of roof. 

Our Contracting Staffs located in London, Birmingham, Manchester, Newcastle, Edinburgh, Dublin, 
and Belfast promptly undertake work on any scale. Estimate free on receipt of plans. 





THE RUBEROID CO., LTD., 103, Lincoln House, High Holborn, London, W.C. | 
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DOCKER 


PRODUCT 





Wick Hall Flats, Hove. Architects: Messrs. Toms & Partners, Mayfair, W.1!. 





temperature, ‘‘Hermator’’ Gloss Paints 


As finely ground as the most expensive 

enamels, unequalled for obliterating Ds 

power, and unaffected by extremes of wer 

were used throughout the interior 


work of Wick Hall Flats. FOR 


‘‘Hermator ’’ Gloss Paints were used for 
all external paint work on this modern 
block of flats. ‘*Hermator’’ Paints have 
great elasticity, and are the hardest 
wearing outdoor paints obtainable. 
Specially recommended for exposed 
positions, and can be specified with 


every confidence for outdoor use under 





the severest climatic conditions. 


DOCKER BROTHERS 


oa OY WOOP BIRMINGHAM 
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PLAN w > ARIS TOCR, 
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Architects entrusted with the planning of high-priced luxury flats. country houses 
——_ or public buildings, where unusual quality is a first essential, should specify 
(Aristocrat Solid Flush Doors. These are made in the only factory in this country 


possessing the special plant necessary for producing doors of this high standard. The core is built up 


ARISTOCRAT. 


SOLID FLUSH DOORS’ 


fy/ 


27 


of nine laminations. fused together with 
bakelite under hundreds of tons’ pressure. 


Veneers are later pressed on. usually to special 





requirements. This unique construction 
eliminates warping, twisting or rippling of 


the veneer. A less expensive but equally 





handsome product—The Trafford Semi-Solid 
Flush Door—is supplied for use where lower 


cost or lighter weight is stipulated. 


F. HILLS & SONS LTD., TRAFFORD PARK, MANCHESTER, 17 - TELEPHONE: TRAFFORD 
PARK 1894 . AND AT NORTON ROAD, STOCKTON-ON-TEES : TELEPHONE: 6195 
S.B.21 
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PLAN THE hITCHEN AROUND THE ESSE 


Architects recommend the ESSE because it is modern in design and construction, 
because it is simple to use and easy to keep clean, and because it is the most 
economical method of cooking for large households. [Illustrated below is 
the famous PREMIER ESSE Heat Storage Cooker No. 71, widely used in country 
houses, shooting boxes, etc. This continuous burning cooker uses anthracite, 
the smokeless fuel, occupies little floor space, and can be supplied with Water 
Heater, thus providing the finest cooking and constant supplies of really hot 
water at any time during the day and night. 
We invite architects to consult us upon any matters relating to Heat 
Storage Cookers and Boilers for domestic and commercial work. Full 
details concerning the most suitable ESSE installations will be sent 
ig on application to Dept. A.R.14,at any of the addresses below. 
For smaller households there is the ESSE MINOR. For commercial catering the ESSE MAJOR. 








BONNYBRIDGE, SCOTLAND. Proprietors: SMITH & WELLSTOOD LTD. (Est. 1854) 
Pigs COOk ER West End Showrooms and Demonstration Kitchens : 63 CONDUIT STREET, LONDON, W.x 
THE Bade COMPANY = Also at 11 Ludgate Circus, E.C.4, and at Liverpool, Edinburgh and Glasgow. Central 3655 (6 lines) 
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FROY-THE NEW 800-PAGE CATALOGUE 





“THE ARCHITECT & BUILDING NEWS" SAYS.... 


Containing every detail of the stocks and materials held by the 
House of Froy, this Catalogue will be sent to you on receipt of 
your official request. 


W. N. FROY & SONS LTD. 


Brunswick Works, Hammersmith, London, W.6 


Showroom Entrance: 
64 King Street, Hammersmith, W.6. Riverside 4101 


107 New Bond Street, W.1 (Sanitary Fittings only) 
Mayfair 2004 
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From laboratory benchto 
P R painter's brush — it’s NINEELMS 
PURE PAINT. 


NINE ELMS PURE PAINT is made 
only from the finest English 
Stack Made genuine White Lead 
(Old Dutch process); pure 
Linseed Oil; Pure American 
Turpentine and best patent 
driers. That's why it’s the best 
protective paint obtainable. 


@ T & W FARMILOE LTD. RochesterRow, Westminster, S. W.1¢ Tel: VICtoria4480 
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PLANNING PLUS EXPERIENCE 


Every man on a Banister, Walton 


contract works to an organised 
plan, so that his skill and time 
are used to the best advantage. 


That is one reason why delays 


are avoided so successfully. 











BANISTER, WALTON <2 


CONSTRUCTIONAL ENGINEERS & STOCKHOLDERS 


MANCHESTER 17. LONDON 5S.W.1. BIRMINGHAM 15. LIVERPOOL 2. 
TRAFFORD PARK + 82 VICTORIA ST. ™ 192 BROAD ST. m 3 BRUNSWICK ST. 
Trafford Park 2361 (5 lines) Victoria 7846-7 Midland 5934-5 Central 1917 





MeN 198 
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EDEAL DOMESTIC 


GAS 


BOILERS 


for 
HOT WATER SUPPLY 


. the latest addition to 
the popular Ideal series. 
For a plentiful supply of 
really hot water with a 
minimum of attention these 
boilers offer many practical | 
advantages, and give clean, 
cficient service. Simple 
in operation, automatic 

















control limits gas  con- 
sumption to actual needs. 
Designed to ensure com- 
plete combustion of gas 
and absorption of heat. 
Quict burning, no back- 
firing. Neat, compact and 











convenient. = Artractively 
finished in vitreous enamel. 








0 
JEA iC X RADIATOR 





TWO SIZES: : Jk “1 
Capacities-Gallons per hour 40 -120° owroo 
NWehDG 2 « aoe ee vaca ay , ye 
No.ODG 2. « ws s HS 
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A WELL-KNOWN FACT— 
AND A BIT OF HISTORY 











It is a well-known fact that 
you can’t make a good Gloss 
Paint without a good Varnish. 











When thinking of Gloss Paint it 
is well to remember that for 150 
years Nobles & Hoare have been 
world-famous as THE makers of 
the higher quality Varnish. This 
is one of the reasons why Nobelin 
Gloss Paint is so good. 











Nodbles & Hoare 


LIMITED 


CORNWALL ROAD, STAMFORD STREET, S.E.1 





VARNISH, JAPAN, ENAMEL, GLOSS PAINT, FLAT OIL 
PAINT, FINE COLOUR AND CELLULOSE 
LACQUER MANUFACTURERS 





Cae 
2 
ESTABLISHED (® INA ® 


<on po 


1787 


Telephone: WATerloo 4694 


O 























DISTINCTIVE 
DECORATION 


For more than 160 years CHAMPION'S have been 
noted for the quality of their products 
Here is anew CHAMPION Product of outstanding merit 


CHAMPION'S 
WHITE LEAD — BASE 
HIGH GLOSS PAINT 


A paint possessing all the advantages of White Lead with 
the supreme protective quality combined with the smooth 
finish possessed by the best class Hard Gloss Paints. As 
reliable as Champion’s other White Lead Products, the 
highest attainable standard of quality. 

Champion’s White-Lead-Base High Gloss Paint “ W.L.B.”’ 
is suitable for interior and exterior use, and can be used on 
any surface to which hard gloss paint would be applied. In 
fact, there are no restrictions as to surface. 

Colour range comprises 26 colours (inclusive of white and 
black) selected carefully to cover the needs of all modern 
decorative purposes. 


Architects are invited to write for particulars to : 


CHAMPION, DRUCE & CO., LTD. 
Makers of Paints, Colours, Enamels and Varnishes 
425 CALEDONIAN ROAD, LONDON, N.7 


Sole Manufacturers of: CHAMPION’S Genuine English Stack- 
Corroded WHITE LEAD CHAMPION’S Genuine WHITE LEAD 





PAINT ; CHAMPION’S LEAD PAINT IN COLOURS. 
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We have repeatedly been asked to produce an hard- 
wearing floor at a low cost, to meet the present day 
economic situation in the Building Trade. 


We therefore have great pleasure in 


ANNOUNCING 


that we are manufacturing a floor that answers these 
requirements, it can be supplied in several colours 
and is also suitable for covering treads and risers. 


We are, of course, still laying our 


“ DOLOMENT” 


flooring, which has been successfully laid, in all classes 
of Buildings, for over 35 years. 


The 


PRICES 


of which, are keen, compatible with our high 
standard of finish and durability. 


WRITE OR PHONE FOR A 
REPRESENTATIVE TO CALL 


THE BUILDING CENTRE 


DEPT. 3 


THE BRITISH DOLOMENT Co. Ltd. 


1,Broad Street Place, E.C.2 
Telephone : NATIONAL 6094 aN, 


158 NEW BOND STREET WAR 














Compressed Natura 


Rock Asphalte. 
Rock Asphalte 


Natural 
Mastic 
Surfacing and paren 
ically Rolled Aspha te 
acingmadeand fale 


Surfacit ; 
ance with 


coal 
in accore nee 
British Standard Spec A 
fications or —— 
requiremen ts. Colouret 


Asphalte for Flooring. 


Qsphalte Paving CoLtd. 


DON, 
106 SALISBURY "HOUSE, FINSBURY CIRCUS, LON 














i FLECTRICAL 
rag REVI EW 


The Complete Technical Journal 


Gives practical information and authentic 
technical commercial news necessary to those 
who are concerned with the Production, 
Installation and Maintenance of electrical 
equipment, Generation and Distribution. Its ad- 
vertisement pages constitute the most complete 
Buyers’ Guide to all electrical products. 


All those interested in interior and exterior lighting, 
heating, ventilation, etc., will find this journal of 
particular value in its description of all new fittings, 
apparatus and developments applicable to modern 
architectural design. 


Certified Net Sales over 
10,000 copies per week 


EVERY FRIDAY 6d. 


Subscription : 
United Kingdom £1 14 8, Canada £1 12 6 
Other Countries £2 | 6, per annum, post free 
ELECTRICAL REVIEW LTD. 
Dorset House, Stamford Street, London, S.E.1 
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CALLENDER’S 
“LIBRA” “sno"Sirumen 
DAMPCOURSE 


“LIBRA” has a core of Sheet Lead weighing 
1 LB. PER SQUARE FOOT. Bitumen cover- 
ing both sides. 


No Coal Tar or Pitch. 





(S ea 
af Ri. 


4 
rm 
2, 


. 
Cad 





In Standard Rolls of 24 feet in all usual 
wall widths. 


Designed specially to meet the wish of 
Architects desiring heaviest lead inset. 


Still cheaper than slates and cement because 
cost of laying practically nil. 





DEPT. R.A. FOR FULL PARTICULARS Telephone : Victoria 5548 9 








GEORGE M. CALLENDER & CO., LTD., 25 Victoria Street, London, S.W.I 


DECORATION ace rcssiy meguine sents 


EDITED BY ROGER SMITHELLS every aspect of the planning, furnish- 
ing, decoration and equipment of 











the home. It is lavishly produced 
and illustrated in colour and black 
and white, and is acknowledged to 
PUBLISHED MONTHLY be the leading publication in its 


own field. 


PRICE ST One Shilling and Sixpence For those interested in current 


ideas, for those planning new homes 


SUBSCRIPTION - 12 issues - 18- (postage free) and for those who wish to put new 
life into the homes which they 


bj _9- - ss 
ee ( ) already have DECORATION pro- 
vides a fund of ideas and an index 

SPECIMEN COPY - - ~- 146 (postage free) of contemporary taste. 


MAYFAIR PRESS LTD. - CROWN HOUSE - 143, REGENT STREET~ - LONDON, W.1 
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“FALCO” @oyalrollats 
ELECTRIC COOKERS NO n— 


rere 








Made in a variety 
of sizes to suit 
every requirement, 
from the small 
house to the large 


mansion. 


Cooker _ illustrated 














Astos is a 100°, mineral dampcourse con- 
taining no perishable ingredient. It is a 
combination of the advantages of both 
rigid and flexible dampcourses, and its 
great flexibility makes it proof against 
excess vibration 


is suitable for 2 5 
persons. Vitreous 
enamel mottle grey 


finish. c ; y 
a 1 Quality only, 2 grades—Standard and 
Lead-lined. Write for sampies and 
& Information Sheets Nos. 267, 304 and 
a 402, which give full detatled information on 
ul recognized methods of dampcoursing. 
Particulars on application. No. 5369 * Se 


THE FALKIRK IRON CO., LTD. 


Works - - - FALKIRK 


LONDON: MANCHESTER: 
Mortimer House, Mortimer St., W.1 Cathedral House, Long Millgate, 3 


Cos 


The|OOZmineral 


THE RUBEROID Co., Ltd., 101 Lincoln House, High Holborn, London, W.C.1 


W rN R M | N G TENDERS FOR PRIVATE RESIDENCES 


HOT WATER SUPPLIES 
: VENTILATION 


COKE OR OIL FIRED BOILERS 
« AUTOMATIC STOKERS s 























We, as progressive builders, invite 
Architects to include us when next 
calling for tenders © Commendable 
reports have been sent us for every 
contract we have undertaken 


THE J. J. BURR COMPANY 


HAYES WAY, PARK LANGLEY. BECKENHAM, KENT 





65, 654, SOUTHWARK STREET, LONDON, S.E.1 


= Phone Telegrams = 
= WATERLOO 4144 “ Kinnell-phone, London"’ = 


=I} 


= TELEPHONE: BEC 1927 
>] HTLINMUIIEAIHINIEINN Hl = 
nil ALU Dee ee ee i 

















R’s METHOD OF USING An Appeal to Architects and Builders 
O R Di N A RY SET-SQ UA R ES Provision is wisely made in most big jobs for the | 


fixing of Window Blinds, but the provision is sadly | 


IN DRAW I NG AND DESIGN lucking in a number of the smaller modern jobs. 








By HARRY W. ROBERTS THIS IS HITTING US BADLY | 

- . : ; We, the Window Blind Manufacturers, Dyers, 
New and quicker methods of preparing drawings of all Finishers, etc., have done all we can to bring our 
kinds will be obtained by the study of Mr. Roberts’ businesses up-to-date. . . But we are foiled on 
book. These methods will be found of the greatest many modern jobs simply because thcre is no 
assistance to all who use set-squares, and who depend room for fixing. 
upon their powers of producing original ideas in design THIS IS ALL WE ASK... 
and clever draughtsmanship for success in their careers. WINDOW BLINDS are decorative, tasteful and 

a ‘ really essential. Window Blinds are Wanted, 

Price 6s., Postage 6d. but we cannot fix them. WILL YOU HELP ? 
THE ARCHITECTURAL PRESS WINDOW BLINDS 
9 QUEEN ANNE'S GATE - LONDON - S.W.1 cos s : : 

USEFUL AND DECORATIVE IN EVERY ROOM 
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SMALL HOUSES 


£500 - £2500 





House at West Wittering Designed by Fisher and Trubshaw 


Edited by H. Myles Wright, A.R.I.B.A. 


This book contains photographs and plans of a large number of houses of widely differing types 
recently erected in various parts of the country. A selection of interior views is also included, 
and to every house illustrated is appended a descriptive note giving particulars of the site, plan, 
construction, services, equipment, cost, etc. The illustrated introduction, intended more particularly for 
the layman, describes the factors and new developments, which influence the plan and the cost of 
houses, and the reasons for the wide differences in appearance and layout, and deals with some of 
the detail problems which must be solved by the architect in the designing of a successful small house. 
The size of the book is 11} ins. x 83 ins. 


PRICE 7s. 6d. 


Postage 6d. inland, Abroad 8d. 


THE ARCHITECTURAL PRESS, 9 QUEEN ANNE’S GATE, LONDON, $S.W.1 
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Well Made 


Reconstructed stone must be well made. Croft 
Adamant Reconstructed Cast Stone is of sound 
construction. It is a modern scientific product 
of known reliability. 


Mouldings are accurately profiled to architects’ 
drawings and a very high standard of quality is 
maintained. Architects given full information on 
request. 


CROFT ADAMANT 
RECONSTRUCTED 
CAST STONE 


Marble and Terrazzo 


CROFT GRANITE, BRICK & CONCRETE 
CO. LTD., CROFT, Near LEICESTER 


LONDON OFFICE: 15 VICTORIA STREET, S.W.1 
BRANCH OFFICE & WORKS: WEST BANK, WIDNES 





ALWAYS SPECIFY 














elite) ai 











ADAMANT 











cagliola Marble 


THE BEST OF MARBLE SUBSTITUTES. 


ENTIRELY BRITISH LABOUR AND MATERIALS. 
A DECORATIVE MATERIAL OF THE RENAISSANCE WHICH 
HAS STOOD THE TEST OF CENTURIES. 

COLUMNS, PILASTERS, &c., & 
STEEL STANCHIONS SURROUNDED WITHOUT SHOWING 
JOINT. 
THE EFFECT OF THE RAREST MARBLES AT A MODERATE 

















THE BEST OF MARBLE SUBSTITUTES. 


RECENT WORKS : 
LEEDS CIVIC HALL. E, VINCENT HARRIS, A.R.A., F.R.ILB.A. 
VIN 


MANCHESTER REFERENCE LIBRARY (as illustration), E. ‘CENT HARRIS, 
A.R.A., F.R.LB.A. 


COUNTY OFFICES EXTENSION, PRESTON. 
STEPHEN WILKINSON, F-.R.I.B.A. 


LONDON COUNTY Lae LL. 


> late RALPH KNOTT & E. STONE COLLINS, F.R.I.B.A. 

BRADFORD ROY AL “INF IRMARY. W. J. MORLEY & SON, F.R.I.B.A. 

ODEON CINEMA, BARNET. EDGAR SIMMONS, F.S.I 

GRANBY CINEMA, READIN EDGAR SIMMONS, F.S.I. 
ST. PATRICK’S CHURCH, MAN - - 

SROL DG me ENHALGH, P.A.S.I., F.1.A.A. 

BUSCOT PARK, FARINGDON, BI ks 3EDDES HYSLOP, A.R.LB.A. 

SLOUGH COUNCIL OFFICES. Mi SSRS. JAMES & BYWATERS and 

ROWLAND PIERCE, F A.R.I.B.A. 

ST. PANCRAS TOWN HALI ALBERT J. THOMAS, F.R.I.B.A. 

CONVENT CHAPEL, HOLYHEAD. R. M. BUTLER, F-R.I.B.A. 


BELLMAN, IVEY & CARTER, LTD. 


Linhope Street, Dorset Square, London, N.W. 


Telephone No.: 4054 Paddington. Telegrams: ‘‘ Scagliola, London.” 








Manchester Reference Library. E.Vincent Harris, A.R.A., F.R.I.B.A. 
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MET A L : oN PRODUCTION 


In this special issue the uses of the metals employed in architecture (other than 
structurally) are described in relation to their characteristics—either natural or 
derived from the process of manufacture. This photograph, to introduce the issue, 
shows one manufacturing process in a steelworks: the tapping of the molten metal 
from the furnace on to the ladle. 
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If ORE W O IRD 


By the Editor 


ys ground covered by this special issue is determined by the fact that 
it is planned to take its place in the series of special issues on different 
materials which THE ARCHITECTURAL REVIEW is producing from time to time. 
The first of this series, published several years ago, had as its subject ‘Steel and 
Concrete”’, steel being regarded chiefly as a structural material used either by itself 
or, with concrete, as reinforcement. In this issue, therefore, which has “‘ Metals”’ 
as its title, the structural uses of steel are omitted as having been already covered. 
The issue deals with iron and steel to the extent that they are used in architecture 
in non-structural ways and with the other metals that are used in architecture: 
copper, aluminium, lead, zinc, nickel, and so on. 

It is hardly necessary to say that, although these materials can be grouped 
under the one heading, each has its own peculiar characteristics that determine 
(or should determine) the manner in which it is used in architecture. It is the 
influence of these natural characteristics on design that has been emphasized 
throughout the pages that follow. 

We like to believe nowadays that we have outlived the cultural attitude of a 
generation or two back that made it seem necessary to distort materials to imitate 
each other; and to regard the new materials that science made available as 
opportunities merely to carry out the same designs more cheaply. Nowadays 
we regard them as an opportunity to devise a more efficient design, to do things 
we had not been able to do before. We pride ourselves on using the abundance 
of materials to create their own new and characteristic effects and not to imitate 
the old. 

So we can go further than merely be honest about materials being what they 
are; we can, with intimate knowledge of how they behave under different 
conditions, use them in such precise ways as will bring to their uses the efficiency 
and the inevitability that is the basis of good design. The diffusion of such 
knowledge is the aim of these special issues, and the close connection such 
knowledge has with the ability to design well is the basis on which the 
illustrations are chosen. 

Another principle of modern architecture, beyond that of using materials in 
the way they demand to be used, is that of substituting for applied ornament 
the beauty of materials as such. It is more difficult to show it in illustrations, 
but the varied surfaces of metals, in the forms they logically take up, present 
the modern architect with a remarkable vocabulary of textures and colours of 
which his imagination has not yet exhausted the potentialities. 

The plan of this issue is as follows: in the introductory article the various 
metals are introduced according to the period in history when they were dis- 
covered or (in the case of the alloys and the stainless steels) invented, and 
according to the progress that men made in learning to apply them in building. 
This article presents their general characteristics and, as the ease with which they can 
be mined, refined and distributed determines their economic availability, describes 
briefly their sources and methods of production; and there follows a diagrammatic 
map showing the distribution of metal mines over the world’s surface. Next the 
metals are treated severally, and their characteristics and manner of use discussed 
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in detail. ‘To sum up this aspect of the subject a single architectural object is taken, 
the chair, and a series of contemporary chairs is illustrated to show how they 
derive their entirely different appearance from the particular metal and from the 
metal-working technique employed. Next is an article on metal finishes, followed 
by a pictorial section in which the classification is no longer according to ie different 
metals but according to the uses to which they are put. In his section it has 
naturally not been possible to illustrate every use -of metal or ev ery type of design in 
each category. ‘The illustrations are intended only as typical applications a the 
technique of metal design in architecture, selected to suggest what can be done 
and to point out the virtues of the better contemporary designs. The con- 
cluding section of the issue looks more into the future and discusses the 
manufacturing technique of Pressed Metal, a technique that has made great 
strides in recent years, which offers still greater possibilities to come, and which 
is very closely bound up in the way it operates with the modern use of standard 
mz 1ss-produced designs. Finally, an article discusses the progress of metallurgical 
research and the way this is responding to the demands the architect ions on 
the scientist. 

Thanks are due to the manufacturers, associations and individuals who 
have been helpful in supplying information and in lending photographs, all 
of whom cannot be separately acknowledged. Thanks are also due to Mr. 
J. K. Winser, who has acted as editorial specialist consultant in the compilation 
of this issue, for his indefatigable efforts. 
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OCCURRENCE AND HISTORY 


OF THE METALS USED IN ARCHITECTURE 


T is not always realized that the use of 
metals was well advanced before the 


art of smelting was _ discovered. 
Copper, the earliest metal known to 


primitive man, was most certainly first 
discovered as native metal. During the 
last ice age in America the Lake Superior 
region was heavily glaciated, and in this 
area are outcrops of the very rich Lake 
Superior ores which contain native copper. 
The moraines resulting from these glaciers 
must have spread fragments of native 
copper over a large area south of the Great 
Lakes. It is known that the American 
Indians enjoyed a copper age during which 
the technique of working primitive tools 
and ornaments in native copper was quite 
highly developed. 

In Egypt, also, the art of working native 
copper was considerably advanced. The 
Egyptians realized that their soft native 
copper became harder after it had been 
hammered for a long time and thus first 
discovered the advantages of cold working. 

One of the most notable feats of the 
early Egyptian coppersmiths was the rain 
water drainage system in the temple of 
King Sa-hu-Re at Abusir. In this temple, 
built in 2750 B.c., 1,300 ft. of copper 
piping was laid, all of which was hammered 
from native metal. 

The art of smelting was probably first 
discovered accidentally as a result of 
cooking food with a wood fire and using a 
hole dug in the ground to retain the heat 
of the fire. It would have been noticed that 
the ashes were of a crude metallic character 
similar to the native metal already 
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By O. W. Roskill 


known, and henceforth smelting, although 
preserving a relationship with magic, 
would have advanced rapidly. Copper and 
tin smelting were discovered in this way 
in England, but lead, which does not occur 
native, was probably first discovered as a 
result of working rich silver and lead ores 
for silver. The oldest known piece of lead 
work (now in the British Museum) is an 
Egyptian figure reputed to date from 
3800 B.c. The Greeks were proficient in 
the arts of smelting and working lead; 
one of their earliest mining enterprises, 
which still exists at Laurium on the coast 
of Attica, brought considerable revenue 
to ancient Athens for some 300 years. 

The Romans developed the use of lead 
considerably and at the time of the 
Roman occupation in Britain they were 
using lead piping and sheet lead in the 
construction of baths. The Roman prac- 
tice of folding strips of sheet lead into the 
form of a pipe and then burning the edge 
along the seam was used in a modified 


fashion until the present method of 
extruding lead pipe was evolved. 
Two other metals which are now in 


common use, nickel and aluminium, primi- 
tive man was unable to smelt, and the 
production of these metals was delayed 
till the end of the nineteenth century. 
Alloys of nickel and copper similar to 
** Monel metal ” were, however, known in 
China in very distant times, for in 235 B.c. 
coins containing 20 per cent. of nickel and 
78 per cent. of copper were in circulation 
there. 


Iron was, of course, worked in early 


historical times in most parts of the world, 
and was widely used for decorative as well 
as utilitarian purposes. Puddled iron 
formerly used for blacksmiths’ and con- 
structional work has today been largely 
superseded, first by steel made in the 
Bessemer converter and more recently by 
open-hearth steel. With the recent erec- 
tion of the new Corby steelworks, the basic 
Bessemer process has however returned 
to Great Britain in its most modern form, 
but this development is even yet not 75 
vears old. 


COPPER 

Apart from the native form, copper 
occurs combined with sulphur and iron in 
the ore known as chalcopyrite, while in 
less common ores, nickel and small amounts 
of gold and silver are met with. In 
ancient times the production of copper ore 
was centred in Cyprus, Spain, Germany 
and England. 

The copper ore from Cyprus was known 
and used by the Egyptians, while it is 
claimed that the Spanish ore was also 
worked by them, the copper supplied for 
Solomon’s temple coming from one of 
these two sources. The Romans later 
used copper from Cyprus, the name copper 
being derived via ** cuprum ”’ from Cyprus. 

In early times rich pieces of copper 
ore were picked by hand, mixed with lime- 
stone and charcoal and smelted in crude 
furnaces. The hard, impure metal 
obtained in this way was then remelted 
with charcoal to give a soft pure metal. 








Today the ore is concentrated by special 
processes and is smelted with limestone 
and coke in large furnaces; the basic 
process of smelting remaining unchanged. 
The metal still retains some impurities 
however, and when pure copper is required, 
a further stage of refining (corresponding 
to the remelting practised in the past) is 
necessary. Many modern refinery plants 
use the electrolytic process in which a 
copper sulphate solution is electrolyzed 
with a resulting deposition of pure copper 
on the cathodes, but fire refinery is still 
extensively used and has even recently 
been developed to give a copper with 
properties suitable for electrical purposes. 

An interesting method of obtaining 
copper without smelting is used at Rio 
Tinto in Spain. Here a low grade copper 
ore containing much sulphur is laid out 
in heaps and sprayed with water. The sun 
and the atmosphere, together with the 
water spray, oxidize the ore slowly and as a 
result copper sulphate is formed. This 
soluble salt of copper is washed away in the 
drainage water and is led to large tanks 
containing scrap iron. The copper sul- 
phate in solution reacts with the scrap 
iron, coating the iron with metallic copper 
which is then collected. 

The main copper producers today are, 
in order, U.S.A., Chile, Canada, and Central 
Africa. This last source is of interest as 
being probably the most important mining 
field discovered in the present century. 
In Europe Spain still produces considerable 
quantities from mines which were first 
worked in Roman times. Germany pro- 
duces a little from the Mansfeld Kupfer- 
schiefer, a peculiar black soft shale-like 
material which has been worked for several 
hundred years, but the production is not 
now an economic proposition. English 
production has practically ceased since 
the Cornish mines were worked out. 

It is of some interest that in England 
the building trade takes a far smaller 
proportion of the total copper consumption 
than was the case in Germany, or is now 
the case in America. Apart from that 
used in brass, only about 5 per cent. of 
the total English consumption is used in 
the building trade as against 9 per cent. 
in America. 

The present popularity in America of 
air-conditioning and domestic refrigera- 
tion is only made possible by the use of 
metals having high thermal conductivities, 
and the increasing consumption of copper 
and aluminium reflect the advantages these 
two metals offer in this respect. 

In the last six months the price of 
copper has risen considerably, due largely 
to speculators taking advantage of an 
increased demand. Copper producers 
have realized however, that a steady price 
is more beneficial to them in the long run 
and they are opposed to the trend towards 
higher prices, which may lead consumers 
to substitute other metals in place of 
copper. In order to defeat the specu- 
lators therefore, the output has been 
increased to a maximum, and when the 
effect of this move is felt in the London 
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market the price of copper may be ex- 
pected to return to a more normal level. 


IRON 


Iron, the most important of all metals, 
is probably the second metal to have been 
smelted and used in any considerable 
quantity, so that it is legitimate to place 
it after copper in this article. Its history 
is extensive and should really form a 
separate section, but since its main use in 
the building industry is structural only a 
superficial summary is justified here. 

Both the Assyrians and the Egyptians 
are known to have used the metal, and it 
was well known in Biblical times, for in 


Genesis IV-22 there is a reference to 
Tubal-eain who was an instructor in 
ironworking. The earliest smelting 


furnaces must have been mere holes in the 
windward side of a hill in which the ore 
could be heated together with charcoal or 
wood. It is interesting to note that 
smelting is still carried on today in 
almost the same way in the Catalan mines. 

The most important ores are the oxides, 


of which three are used, Magnetite, 
Hematite, and Limonite. The carbonate 
Siderite is also important, and _ after 


special smelting treatment, the sulphide 
Pyrites is sometimes used. Owing to its 
rapid corrosion the metal does not occur 
in the native form to any large extent. 
Ores vary considerably in their iron 
content, but those containing less than 
about 25 per cent. cannot be worked 
economically, and_ relatively pure ores 
containing up to 60 per cent. are fairly 
common. 

The earliest deposits to be worked were 
the Indian, but the Greeks probably obtain- 
ed their iron from the Black Sea. This 
country today imports the greater part 
of its consumption from the very rich 
deposits in Spain and Sweden, but a 
substantial amount is produced in the 
Cleveland district of Yorkshire, Cumber- 
land and Northampton. It is easier to 
sarry the ore to the fuel than the fuel to 
the ore, and this accounts for the presence 
of the blast furnaces in South Wales, 
where there is no appreciable ore supply. 
It also explains the removal of the smelting 
industry from Sussex during the 18th 
century owing to the shortage of wood fuel 
and the introduction of coal and coke as 
a substitute. As early as 1611 Simon 
Sturtevant, and in 1618 Dud Dudley, 
produced both cast and wrought iron with 
coal, but opposition of the timber trade 
succeeded in delaying its regular adoption 
until Abraham Darby built the first 
coke-fired high furnace in 1735. 

Cast iron was made in England as early 
as the 14th century, and wrought iron at 
about the same time, but there were no 
vital improvements until the latter part of 
the 18th century, and these were only in 
connection with the production of wrought 
iron. It was not until 1856, with the 


invention of the Bessemer converter, that 
present-day use of mild steel for structural 
and other purposes became a possibility. 


In 1864 the open hearth process was 
developed by the Martin Brothers in 
Hainault, and these processes hold the field 
to this day. 


LEAD 

Lead, which is generally associated with 
silver and zine, occurs mainly in the form 
of the sulphide galena. This mineral is 
sometimes found in a well developed 
crystalline state taking the form of a cube, 
the face of which has a very high 
metallic lustre. 

It is remarkable that the continent of 
Africa, which is otherwise very rich in all 
kinds of mineral wealth, is notably deficient 
in lead. Except for the small amounts in 
Northern Rhodesia and South West Africa, 
Africa has mines only in Tunis and 
Algeria for the production of lead ores, 
and has in many cases only managed 
to produce these with the aid of subsidies 
from the French Government. 

The British Empire produces approxi- 
mately 40 per cent. of the world’s supply of 
lead; the most important of the Empire 
producers being Australia, whichis followed 
(in order of importance) by Canada, India 
and Great Britain. 

Great Britain was an important pro- 
ducer of lead in Roman times and although 
the production of lead ore has fluctuated 
considerably, the mines working in North 


Wales and Derbyshire today are the 
direct descendants of the Roman and 


Elizabethan workings of the -past. A 
point of some interest is the recent reclaim- 
ing of the old Blobber mine. In a very 
large area of Derbyshire known as the 
‘* Wapentake of Wirksworth ” the ancient 
miners had privileges which are still held. 
In the Wapentake the mineral rights of 
the land are vested in the Crown, and any 
miner may find and work a lead lode 
providing that he appears before the 
ancient Barmote and states a reasonable 
claim. For continuity of tenure he must 
do a certain amount of work on his claim 
every year otherwise the claim lapses as 
in the case of the Blobber mine. A con- 
dition of the working is that only dressed 
lead concentrates may be taken away from 
the mine; if spar or crude ore is removed the 
person owning the land on which the mine 
is situated is entitled to take his grievance 
before the Barmote. If the Barmote 
upholds the complaint the miner is dis- 
possessed of his claim. 

In Europe, Yugoslavia, Spain and 
Germany are the principal producers of 
lead, mainly from mining fields centuries 


old. Agricola’s De Re Metallica, the 
classic book of medieval mining, was 
principally concerned with the Harz 


district in Germany. 

The ores of Yugoslavia were known for 
centuries before the Trepca mine increased 
Yugoslavian production to such an extent 
that that country now ranks sixth in the 
list of world producers. As already men- 
tioned, silver frequently occurs in con- 
junction with lead, and the Greek States 
of classical times, many of whom based 
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their monetary systems on a silver stand- 
ard, obtained a large part of their supplies 
from what is now Yugoslavia. The 
United States is the principal producer 
while Mexico ranks third in importance. 
In the U.S.S.R., in spite of attempts to 
increase production, the output of lead is 
less than that in Great Britain. 

For centuries lead sheet was produced 
by casting molten metal on a sanded table; 
and even today, in China, tea chests are 
lined with lead sheet prepared in this way. 
The first known example of rolled sheet as 
against cast sheet in England dates from 
1670. At this time sheet lead in addition 
to its use as a roofing material was em- 
ployed for sheathing the bottoms of ships, 
and the first milled sheet was produced and 


used in this way for the Navy. Milled 
sheet, rolled down from “billets”? of 


cast lead, is produced more quickly and 
cheaply than cast sheet though this is 
still sometimes preferred as it is said to be 
less liable to ‘ creep.” 

There is a considerably greater use of 
lead in the building industry in Great 
Britain than is the case in the United 
States or on the Continent, approximately 
15 per cent. of the total lead consumption 
being due to the building industry, whereas 
in America the comparable figure is only 
6 per cent. 

In addition to the direct use of lead 
sheeting and lead pipes indicated above, 
a considerable amount of lead is used as a 
base for paints. 

In recent years the physical properties 
of lead pipes and sheet have been improved, 
due for instance to the use of tellurium— 
lead alloys and the ternary alloys developed 
by the British Non-Ferrous Metals Re- 
search Association. These contain small 
amounts either of cadmium and antimony 
or cadmium and tin. They provide a 
harder and stronger material as a result 
of which lighter weights of metal may be 
used. Tellurium lead has incidentally the 
advantage shown by copper of hardening 
with cold workin 
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ZINC 


In general zine occurs in the form of the 
sulphide known as sphalerite, usually in 
close association with galena. As a metal 
zinc does not figure in ancient times; 
the mixed ores of lead-silver-zine and 
copper-zine were worked for the lead, silver 
and copper rather than for the zine. Pro- 
bably the main reason for this indifference 
to zine was that, unlike the other metals, 
it was not possible to smelt zine by mixing 
the ore with charcoal and limestone. 

{n these days the association of lead and 
zinc results in a close linking of the prices 
of these metals, which has been clearly 
shown in recent months. As the price 
of lead increased zine followed suit more 
slowly but more evenly, till at the moment 
the price of zine is roughly twice as much 
as the average price during 1936. While 
to some extent this is also a result of 
speculation, the statistical position of the 


metal has greatly improved since the 
winter of 1936-1937. 

Metallic zine melts at 419°C. and has 
a boiling point of 918°C., whereas lead 
with the lower melting point of 327°C. 
has a much higher boiling point at 1525° C. 
This low boiling point of zinc has affected 
the metallurgy of the metal considerably, 
as at most ordinary smelting temperatures 
the metal is in the gaseous state. 

In early times the art of smelting, 
though effective, was not sufficiently 
developed to collect the zinc vapour and 
condense it to metal, and it is only 
practicable to do this even in modern 
times with special retorts. Zine has been 
obtained for many years by heating the ore 
mixed with carbon (either as coke or 
chareoal) and a flux—e.g. limestone—in 
closed retorts, the zinc vapour given off 
being cooled and the metal collected. 
This process, which was most highly 
developed in Belgium, was the only satis- 
factory means of obtaining zinc until the 
method of electrolyzing zine sulphate solu- 
tions with the production of metallic zine 
at the cathodes, was evolved in the early 
years of this century. 

The U.S.A. is by far the largest producer 
of the zine, nearly one-third of the world’s 
total coming from this source in 1936. 
Australia and Canada come next, while 
Newfoundland and Rhodesia are of 
interest since their ores are richer in 
zine than in lead. In most cases the 
reverse is the case and the production 
of zine is of secondary importance. 
British production is now negligible, 
but Italy, Poland, Yugoslavia and Spain 
are all important producers. In Europe, 
Germany is now the most important zine 
producing country and further intensive 
efforts are being made, particularly in the 
district of the Harz Mountains, to make 
Germany self-sufficient as far as zinc is 
concerned. This aim is likely to be 
achieved by 1940 but it entails the work- 
ing of ore of low value which cannot be 
done economically under normal conditions. 

As a result of the greater amount of zinc 
which is being made available in Germany, 
this metal is being intensively cultivated as 
ersatz material, to some extent replacing 
copper, of which the domestic production 
is not sufficient to meet the demand. 

Zine is extensively used for roofing as 
well as for gutters, flashings, down-spouts, 
ete., on the Continent, where it enjoys 
an excellent reputation. In this country 
its use is not so extensive as formerly, 
partly owing to erroneous impressions of 
its life, which for 14 gauge sheet properly 
laid is seldom less than 40 years. A further 
difficulty has been the shortage of good 
zine workers. 


ALUMINIUM 


Although aluminium is contained in 
large amounts in all clays and was classi- 
fied as an element nearly a century ago, 
the practical production of the metal was 
not achieved until nearly 1900 when the 





Metal production under typical conditions. 
Top, underground : drilling prior to blasting 
in the Sudbury nickel mines. Centre, open 
gallery working in the Rio Tinto copper 


mines. Bottom, smelting plant in the same 
mines. The headpiece to this article illus- 


trates the surface mining of aluminium ore 
(bauxite) in British Guiana. 


increasing knowledge of electricity made 
possible the electrolytic production of the 
metal from a mixture of the oxide and 
fluoride. The present process was dis- 
covered simultaneously by Héroult, and by 
Hall in America, and consists in electro- 
lyzing a solution of alumina in molten 
eryolite at 900° C. The alumina is electro- 
lyzed between a carbon anode and an 
aluminium cathode, the aluminium from 
the electrolysis being deposited on the 
‘athode. Alumina is the oxide of alumin- 
ium and cryolite is a double fluoride of 
aluminium and sodium. 

Cryolite may be termed the key mineral 
of the aluminium industry as no other 
compound can satisfactorily act as a 
solvent of alumina at the required tempera- 
ture. The importance of cryolite is en- 
hanced by the fact that only one deposit 
of commercial quality is available and 
therefore the world output of aluminium 
depends on one mining area. This deposit 
oecurs in Greenland at Ivigtut and the 
eryolite obtained here is shipped to 
aluminium works throughout the world. 
Although cryolite is not consumed in the 
electrolysis and may be used repeatedly, 
small amounts need to be added from time 
to time to counteract the natural wastage. 
In recent years the production of “ syn- 
thetic ” cryolite, e.g. by reaction of 
alumina and fluorospar, has been developed 








in certain countries such as Germany, 
Russia and Japan. 

Aluminium was one of the latest metals 
to be produced on a commercial scale, 
and it has already developed a large field 
of uses. The future may however offer 
even greater possibilities since the reduc- 
tion in the price of magnesium leads to 
expectations of further developments in 
the production of aluminium magnesium 
alloys for the engineering industries. 

Bauxite, from which aluminium is pro- 
duced, is of very general occurrence, but 
deposits relatively free from iron, which 
alone are suitable, are relatively scarce. 
The name is said to be derived from the 
Provencal town Les Baux, and France 
still produces nearly 30 per cent. of the 
world’s needs. U.S.A., Yugoslavia, 
Hungary and Italy produce large quanti- 
ties. Empire sources are mainly limited 
to British Guiana. 


NICKEL 

Nickel alloys, as already mentioned, 
were used as coinage metal by the Chinese 
at an early date, and it is very probable 
that the nickel-iron alloy of which some 
meteorites are composed was used in 
distant times and regarded with consider- 
able awe. The suggestion has been made 
that the ‘“‘ Heaven sent” blades of the 
ancient warriors were in reality composed 
of meteoric iron containing nickel. Sword 
blades of such material would certainly 
warrant respect from an ordinary tem- 
pered steel blade. 

Nickel was first produced as a metal in 
Germany in 1804 after the ores from which 
it was obtained had been regarded as use- 
less. These ores were mistaken for copper- 
silver ores and when, after smelting, a 
brittle, friable metal was produced instead 
of silver, the German miners in disgust 
named the product kupfer-nickel, a 
reference to “ Old Nick” who with his 
mischevious gnomes was said to have 
plagued the miners and bewitched the 
ores. This kupfer-nickel was in reality 
a mixed arsenide of nickel and_ iron 
possessing a curious metallic lustre and in 
appearance exactly the colour of a new 
penny. In the nineteenth century the 
supplies of nickel were very limited and 
the small amounts of nickel occurring in 
the serpentine rocks of Great Britain 
were mined. 

The principal district in Great Britain 
was Cornwall, but Wales and Scotland also 
provided small amounts. The Russian 
deposits in the Ural mountains were also 
extensively worked at this time. In 1877 
it was discovered that the French Island 
of New Caledonia contained nickel ores in 
quantity sufficient for working and after 
that time New Caledonia was the principal 


producer of nickel. Only small amounts of 


nickel were mined in America until the 
vast deposits at Sudbury, Ontario, were 
fully investigated after having been re- 
ported at. a much earlier date. 

When the Sudbury mines commenced 
working, the nickel was found to be diffi- 


cult to extract from the ore, and when it 
was extracted the price paid for it was very 
low as there was practically no market for 
the metal. Subsequently the alloying of 
nickel with steel, resulting in many valu- 
able new characteristics, was discovered, 
and since that time the Sudbury mines 
have become by far the largest producers 
of nickel. The increasing use of stainless 
steels (alloys containing nickel and chrom- 
ium) in which the building industry has 
played a large part, has also contributed 
to the growth in demand for nickel. 

The British Empire supplies approxi- 
mately 85 per cent. of the world require- 
ments of nickel, most of which comes from 
Sudbury, although a small amount is 
produced from Indian ores. 

It is of interest to note that nickel, which 
is controlled almost entirely by one com- 
pany, has not reflected the rise in base 
metal prices due to the rearmament 
policies of the European countries. The 
metal is of prime importance in armament 
work, but since there has been no market 
for speculation the price position has 
remained unchanged, although the pro- 
ducers are likely to reap the reward of 
their forbearance through rapid increase 
in consumption. 

New Caledonia is the only other impor- 
tant producer, though Greece and Norway 
provide small amounts of ore, while the 
U.S.S.R. increased production by 100 per 
cent. in 1935 and now ranks third in world 
production. 


TIN 


Tin was used in bronze before it was 
obtained as a pure metal, largely owing to its 
occurrence together with copper. In the 
Cornish mines it is possible to find four 
metallic ores at different horizons of the 
mine. The ore of zine, sphalerite, is 
commonly found at the surface in these 
mines; a little deeper, the zine-bearing 
ores disappear but copper ores are found, 
usually in the form of chaleopyrite. Ata 
greater depth copper gives way to tin and 
the oxide of tin, cassiterite, is the principal 
ore. Finally, at the greatest depth, tin is 
displaced by tungsten and the ore wolfra- 
mite is found. If, of course, the mine is 
working a lode which has previously been 
eroded down to the level where copper and 
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tin are found together, this ore would yield a 
bronze if smelted under certain conditions, 
and this was what generally occurred in 
the early mines in Cornwall. At a later 
date the copper ore was separated from 
the tin ore and on smelting separately the 
two different metals were obtained. 

Tin is not of very wide occurrence owing 
to the fact that its ores are found only in 
large granite areas of a particular type. 
For example Scotland is largely composed 
of granite but no tin lodes are found, where- 
as in Cornwall, which does not show so 
much granite, many tin lodes are present. 
Perhaps the most interesting feature of 
the distribution of tin ores is that the 
United States of America possesses no 
domestic supply of tin. 

Cassiterite is a chocolate brown mineral 
occurring in small grains and very resistant 
to attack by weathering, consequently 
when tin lodes are eroded by weathering 
the cassiterite is washed down to i orm part 
of the alluvium of the drainage system. 
In some parts of the world numbers of 
small lodes which are not individually rich 
in tin have been eroded in this way and 
the resulting tin ore found at the bottom 
of the river gravels is the world’s most 
important source of tin. 

The British Empire produces about 44 
per cent. of the world’s tin. Of this amount 
the Federated Malay States accounts for 
nearly 70 per cent., practically all from the 
so-called alluvial tin already mentioned. 
Nigeria is next in importance in the Empire, 
also producing alluvial tin, while India, 
Australia and Great Britain produce small 
amounts of lode tin. Apart from those 
mentioned above the following countries 
are the chief producers: Dutch East 
Indies, Bolivia, Siam, China, the Belgian 
Congo and Japan. Of these countries some 
lode tin is obtained from Bolivia, the Belgian 
Congo and Japan, but the others work 
entirely on alluvial deposits. 

The main uses of tin are for coating steel 
with a thin sheet of the metal, i.e. tin- 
plating, for low temperature melting 
alloys and for bronze and gun metal. 

The “silver paper’ wrappings which 


were formerly of tinfoil, have been largely 
superseded by more economical foils such 
as aluminium, although some manufac- 
turers still prefer to wrap their goods in 
tin-foil. 
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EXCLUDING STRUCTURAL 


By A. Crompton Roberts 


steel had no fundamental function in 

architectural construction, and were not 
related to its basic principles. Ironwork was 
of only secondary importance: even if its 
use as a protection in the form of gates, 
grilles, locks, and such work may be regarded 
as essential, it was invariably “‘ applied,”’ it 
never was an integral part of the whole 
scheme of the building. 

Practically nothing exists today which 
might prove that iron and steel had any 
importance in the architecture of Greek or 
Roman times. We still possess many iron 
objects of the Roman period, such as arms 
and domestic pieces like candlesticks, tripods, 
etc.; but nothing fulfilling an authentic 
architectural purpose. It is interesting to 
discover that the ancient Briton had a decided 
superiority over the Romans in shipbuilding, 
owing to the fact that they used iron “ pins ” 
to fasten together the oak timbers of their 
vessels, and iron chains in place of the primi- 
tive Roman rope cables. But this can hardly 
be called an architectural use of iron, 
although it might not be unreasonable to 
deduce that iron was employed for building 
also; but, if that were so, the iron has 
long since rusted away. 

It was in the Middle Ages, when craftsman- 
ship had developed sufficiently for the black- 
smith to express himself freely while bound by 
the nature of his material, that the first 
important ironwork was produced. The story 
of wrought iron in the Middle Ages is bound 
up with that of sculpture and painting; and 
it should be considered with them, as 
an expression of individual personalities. 
Later, the technical side developed rapidly, 
and to master the working of the metal 
became the chief object. In the seventeenth 
and eighteenth centuries, the skill of the 
blacksmith became more and more important ; 
many works remarkable for their elegance 
were produced. But on the whole, the 
wsthetic requirements were neglected, or 
misunderstood, and, as each worker merely 
tried to show how clever his hand was, iron 
was as often as not fashioned without any 
reference to its own nature or the purpose to 
which it was to be put. 

Then the discoveries of the nineteenth 
century replaced manual labour by mechani- 
‘al power in the processes of metal fabrication. 
Hitherto unheard of forms, sizes, and weights 
of metal, were produced. But instead of the 
new discoveries changing the basis of design, 
the slavish imitation of past periods led only 
to industrialized reproduction of the old 
individual work and to the death of inspira- 
tion. The excesses of the “‘ Art Nouveau ” 
produced at last an absolute revulsion against 
‘applied ” decoration; this resulted in the 
sweeping away of all but the essential iron- 
work on recent buildings. 

Slowly, a new conception of the uses of 
architectural ironwork has arisen: that of 
making it an integral part of the scheme of the 
building. There are now available an almost 
infinite variety of forms in which iron, or its 
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stronger modern equivalent, mild steel, may 
be properly used. 

But why is it that design lingers so far 
behind the technique of metal production, 
when there is no process in the making of 
iron and steel that has not been established 
for at least twenty years? The trouble seems 
to be due to a lack of practical knowledge. 
and to an inherent conservatism. In the 


following paragraphs the chief processes of 


ironworking today and their possibilities are 
briefly reviewed, in the hope that they may 
have some influence towards a more rational 
use of iron in architecture. 

The peculiar properties of iron and _ steel 
naturally condition the processes of their 
fabrication, and, therefore, what may or may 
not be done in using them for architectural 
designs. There are two chief kinds of iron, 
east-iron and wrought-iron, each of which 
has its own special property and is suitable 
for different conditions and __ purposes. 
Roughly speaking, wrought-iron can be 
worked indefinitely and into an_ infinite 
number of shapes; while cast-iron has to be 
left much as it leaves the mould. 


Castings in iron are prepared from what is 
commonly called “ pig” iron; that is, iron 
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Smiths working on the pair of wrought and 
repoussé gates designed in stainless steel by Reco 
Capey for the entrance to Burlington House. 


which comes direct from the smelting furnace 
and is of a very hard and brittle texture. The 
objects to be made in cast-iron are first 
made as patterns, generally out of wood, and 
are pressed into damp sand, contained in 
iron frames or “‘ casting-boxes”’’. There are 
usually two of these frames, one on top of the 
other, each with registering points to ensure 
accurate alignment, the pattern being halfway 
between them, so that, when the boxes are 
separated and the pattern removed, the 
impression left by the pattern is not disturbed. 
After the removal of the pattern, a channel 
is cut in the sand, from the space left by the 
pattern, leading to a hole in the iron frame 
into which the metal will be poured. The 
two frames are now replaced and clamped 
together, and the metal poured, which when 
cool reproduces, except for a slight shrinkage, 
the original wood pattern. 

To what architectural purposes may cast- 
iron properly be put? It is brittle, and 
therefore not suitable for thin sheets which 
are likely to fracture; thin work 
cannot be realized easily in cast-iron, for 
pouring is difficult, as the metal, having no 
weight or body to hold the heat, is likely to 
cool before it reaches the most distant parts 
of the casting-box; it may twist and fail to 
remain flat, and, once the metal is cool, this 
cannot easily be put right. Again, designers 
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should beware of combining thin parts with 
massive parts, as the thin may cool first and 
contract away from the larger. 

The actual shape of the patterns is of 
first importance; they should be designed 
with a view to their removal from the sand 
without affecting the impression, in much the 
same way as a child removes its bucket from 
the seashore to make a sand-pie; if there is 
a projection on the inside of the bucket, it 
will obviously score the side of the pie. In 
certain circumstances, the box may be made 
in what is known as a piece-mould, to allow 
for those parts that will not “‘lift.” But the 
principle is the same, and the surmounting 
of difficulties very often raises the cost con- 
siderably. Very often an architect’s designs 
could have been carried out for half the cost 
if there had been an understanding of this 
principle; others would have been far more 
effective had all the potentialities of the 
vasting processes been realized. 

A final point about cast-iron designing: 
the weight of castings and, therefore, their 
cost, can often be reduced by the use of 
cores by which the casting is made hollow. 

In casting iron, the quality of the metal 
is of great importance; if an iron has to 
be of fine surface texture and has to be 
machined, it should be of a light grey colour 
when broken across, and should be specified 
as “ best foundry iron.” The moulding itself 
depends almost entirely on the skill of the 
workers, the time spent in preparing the 
boxes, and on the choice of a suitable sand; 
hastily made moulds produce castings with 
poor edges and uneven surfaces. 

There is no limit to the “tricks of the 
trade ” which competent craftsmen can make 
use of when casting iron, but technical 
dexterity is something apart from art, and 
it is hardly necessary to enumerate them. 
Here only certain underlying principles are 
indicated. Since cast-iron withstands great 
pressure, it is of most use in the form of 
spindles, posts for supporting great weights, 
and so on, although when suitably designed 
it can be used for grids, balustrading and the 
like, in conjunction with wrought-iron. 
Cast-iron can be welded by the oxygen 
process, but this presents difficulties and 
should be avoided in general practice. The 
welding of cast to wrought-iron is still in 
an experimental stage. The surface texture 
of cast-iron makes it very suitable to take 
paint from the spray gun, as it is porous and 
the paint finds a good “tooth.” Cast-iron 
also presents a high resistance to corrosion, 
and, although it will rust on the surface if left 
unprotected, it is far more durable than 
wrought-iron or mild steel. 

Recent improvements in the composition 
of the metal for casting do not greatly concern 
the architect, but the “malleable castings ” 
in which much of the inherent brittleness is 
overcome should be mentioned. 


Cast-iron and wrought-iron are, from the designer’s point of view, wholly different 
materials. The fireback (top), a late seventeenth century example from Kent 
(Victoria and Albert Museum), could only be made as a cast unit, while the 
decorative chevaux de frise on an eighteenth century party wall in Bedford Square 
(second illustration) could not possibly be anything but wrought iron. Later designers 
did not always appreciate this difference. The simple curves of the late eighteenth 
century balcony front (third illustration) are typical wrought shapes, but the numerous 
intersections of the bars are expensive to make, and this type of design was in many 
cases cast despite the unsuitability of such long thin members. The bottom 
illustration, from Peter Jones’ new building, is a recent example in which the 
characteristics of the two forms of the metal are logically combined to give strength 
as well as convenience in production. 
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The picture above, a cast iron post or “‘ bollard *’ on a street island in Blooms- 
bury, shows in the most elementary form the simple, satisfactory shapes which 
derive naturally from the casting process. Casting can, however, also be used to 
produce the most elaborate contortions of metalwork, as in the example on the 
left : a Victorian lamp-standard from the Strand. 
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WROUGHT-IRON AND STEEL 


These materials are available in such a 
multitude of forms that it will be necessary to 
sub-divide, beginning the survey with the 
composition of the metals and their pro- 
duction. 

Very little pure iron is now used, and prac- 
tically all so-called ‘“ ironwork ” today is in 
fact made of mild steel. Mild steel is iron 
compounded with a controlled quantity of 
carbon, usually about 1 per cent. to 3 per cent. ; 
it will not temper like true steels which have a 
much higher carbon content. Mild steel is 
used for all the parts of a building where 
high tensile strength is required, although it 
has not a high resistance to corrosion if 
unprotected. 

Steel is “ rolled ”’ in the form of rectangular 
bars from } in. in thickness and } in. in width 
to several inches either way, the lengths 
being usually from 17 ft. to 18 ft. long. It is 
also possible to obtain bars with round, half 
round, and other simple sections that are 
suitable to the process. Sections that are 
““H” shaped and “angles,” also ‘ T,” 
“channel,” ‘“U” and similar types are 
produced by “ rolling” in the same way as 
ordinary bar metal. 

Sheet and plate steel is rolled hot also, the 
rollers being, in this case, flat, and not shaped 
as for bars and other sections. It is produced 
in a variety of thicknesses, the size of the 
sheets being normally 6 ft. by 3 ft. Progress 
has been made of recent years in “ rolling ’ 
very soft steel for ‘deep drawing,” a 
process that will be dealt with later in this 
article, and one which may have an important 
influence on future design since it enables 
“incredible ” shapes to be made from the sheet 
metal. 

With the production of soft metal the ques- 
tion of “ extruding” by which the hot metal is 
pushed through a shaped orifice instead of 
being passed between rollers, becomes of 
first importance: at the present moment, 
very little is now “ extruded,’ owing to 
technical difficulties, but as these may be 
overcome in the near future, the possibility 
must be mentioned here. 

The uses of wrought-iron are too numerous 
and well known to be set out in full here; it 
will be sufficient to consider certain aspects 
of its working that are often overlooked 
by the designer. 

The apparent simplicity of intersecting bars 
of the same size is deceptive to the designer 
who has not learned from hard experience 
that intersections are an expensive item. 
It is important to realize that the bars have 
to be what is termed “ halfed,” i.e. a half- 
section cut out of each bar at the point of 
junction. This is even more important when 
balustrades are on the ramp. In designs, 
vertical bars are often shown passing through 
wider bars: if they are on the flat, the holes 
may be punched quite simply; but on the 
ramp they have to be accurately cut by hand 
at the correct angle, an operation requiring 
careful work if it is to be done efficiently. 
Nor is it generally realized that in staircasing 
the carrying of continuous horizontals round 
the flights is a much more difficult job than 
it appears on a drawing. 

In the working of wrought-iron, perhaps 
no invention has had such an influence of 
recent years as the oxy-acetylene blow- 
pipe. Even at the present moment, the 
real potentialities of the process are still 
untouched. The oxygen cutter can do 
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The seventeenth century wrought-iron 
casement from Suffolk (Victoria and 
Albert Museum) on the right, although 
used for the same purpose as the 
(above) 
pended for its relatively poor weather 
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only made possible by improvements in 


steel section rolling technique. 


much that no one has yet attempted. It is 
now used by some metalworkers to “ imitate ” 
forged work by cutting out of a heavy steel 
plate those shapes which were designed on a 
basis of hammering; no one will argue that 
it is illegitimate to use the cutter, but it is 
difficult to see why it should be used merely as 
an imitator and its possibilities as a direct 
instrument almost ignored. These tools will 
cut steel plates both thick and thin as easily 
as the proverbial knife goes through cheese, 
and with absolute accuracy, the work being 
cut directly from the design on the drawing 
board, following the principle of a panto- 
graph. 


Wire 

For the larger sizes round sections in steel 
bars are “ rolled,” but when the section be- 
comes smaller, the metal is “ drawn.” 
‘“* Drawing ” consists of pulling by tension the 
cold metal through a tapered hole in a 
hardened steel plate, the diameter of which is 
slightly smaller at one end than the metal; 
the wire is at the same time lengthened and 
made thinner by this process. It is not 
necessary that the hole in the plate should be 
round; it is quite easy to draw irregularshapes 
which can be used for mouldings, although at 
the present time these are mostly made in 
metals other than iron and steel. Owing to 


certain technical difficulties, designs for 
irregular drawn steel should be made in 


conjunction with an expert who is actually 
engaged in the process of drawing. 


Tubes 

Alongside the production of wire is the 
drawing and rolling of steel tube, the uses of 
which have increased a thousandfold with the 


introduction of welding, both electric and 
oxy-acetylene, and by the use of tube 
produced by the process known as “ solid 


drawn.” 

The various kinds of steel tube may be 
classified as follows : open seam rolled tube, 
welded seam rolled tube, cold solid drawn 
tube, hot solid drawn tube. 

The use of open seam tube is limited to 
light work and the cheaper class of electrical 
conduits. Welded tube is mostly used for 
water and gas piping. 

The most recent development is that of 
the cold solid drawn tube, the successful 
production of which alone makes possible 
the present designs of steel tubular furniture. 

In designing for tubular work special 
attention should be paid to the bending of 
tube. This is effected by “loading” or filling 
the tube with a softer substance such as 
lead or sand so that the bending operation will 
not deform the shape of the tube; the filling 





is afterwards removed. Bends should not 
be made too sharp, or else there will be an 
appreciable flattening of the tube; where 
sharp corners occur it is advisable to use a 
mitre joint, which can either be brazed or 
welded. The whole question of the joining of 
tubes is complicated. Where a “ first class 
job ” is required, welding is the best method : 
and with the development of flash electric 
welding, which can now be done on the site 
while the work is being fitted, there should be 
a great increase in the production of archi- 
tectural tube work. The flash method con- 
sists of making an electric are between the 
two ends of the tubes to be joined, thereby 
raising the metal edge to welding heat; the 
two ends of the tube are then firmly pressed 
together and form a_ perfect weld joint. 
Very little cleaning-up is required afterwards, 
as there is practically no surplus metal. 
Oxy-acetylene welding can also be used in 
the usual way, but the result is not so neat in 
appearance; and brazing not nearly so strong, 
although simpler to do. The method of 
fixing tubular work deserves mention, es- 
pecially where it is used for handrails; in 
that case, there should be a secret fastening 
inside the tube, so that there are no pro- 
jections to catch the hand, and mention might 
be made of the London Passenger Transport 
Board for some excellent tube work to be 
seen in their newer Underground Stations. 

Tubes can be cellulosed, painted, or metal 
sprayed, and for handrails there is a method of 
covering them with a thick skin of celluloid 
which produces a surface very pleasant to 
handle. 


Sheet and Pressed Steel 

The use of sheet steel in the form of 
“pressings ” and *‘ drawings” is beginning 
to find a wider appreciation among = archi- 
tects. What has been learned in the factory 
production of tin cans is now leading to more 
impressive uses, especially since the intro- 
duction from America of methods of producing 
soft metal without flaws or weak spots, by 
what is called ‘* direct ” rolling. Where the 
sections are simple the sheet metal is usually 
bent in a folding machine. For this, there 
must be straight edges. For more com- 
plicated shapes, the sheet—or strip—is pulled 
through a die, which forms it into the correct 
section. 

The other method of making shapes from 
sheet steel, is that of pressing,* when a steel 
die is used. The fundamental principle is 
that of the pattern in the sand, which was 
mentioned in connection with cast iron, it 
must ‘lift’ without catching the “ die” or 
mould. The depth of the pressing is of 
importance since the deeper the work the 
greater the risk of piercing. 

The history of the metal window industry 
is an interesting example of change brought 
about by improvement in production tech- 
nique. Quite a lot of wrought iron metal 
windows were used in the early Cotswold 
work. These were invariably of flat section 
with welded corners. The outer edge of the 
corner was rectangular while the inner edge 
was generally rounded in order to stiffen the 
frame. They were usually hung on hooks and 
shut against the stone, giving a poor and 
draughty job. Even where wood frames were 
used, owing to the flexibility in one direction it 
was diflicult to get a draught-proof bed against 
the rebates, particularly since at that time 


* The technique of pressed metal is dealt with in greater detail 
in a special article beginning on page 291. 


the value of edge contact as against flat to 
flat was not realized. 

It was not until the development of rolling 
light sections was fairly advanced that the 
modern steel window became a possibility. 
As rolling has developed so it has become 
possible to make more and more complicated 
sections, designed to give rigidity and edge 
or point contact in at least two places to 
prevent the access of water. The most 
recent sliding windows utilizing a variety of 
special sections both for the gear and the 
window are an interesting example of develop- 
ment which is only possible as a result of im- 
provement in rolling, and in some cases in 
rolling and pressing complex sections. 

In America very light pressed steel windows 
have been developed and if the problem of 
rust-proofing can be dealt with it is quite 
possible that this will be the next develop- 
ment in connection with metal windows, 
again only made possible by improvement in 
pressing technique. 


PRESERVATION OF 
IRON AND STEEL 


It is hardly necessary to deal here with the 
well-known methods of preserving iron and 
steel from corrosion—painting, galvanizing, 
sherardizing and soon. The sheathing of metal 
with thick cellulose materials is however not 
so widely known and offers advantages for 
articles which are regularly handled. 

The covering of handrail sections is only 
possible when the parts can be sent to the 
factory and require no fabrication afterwards. 
Celluloid is a permanent and _ pleasant 
surface, but the initial expense is high. 

Spraying with molten metal by means of 
an Oxygen spray-gun is one of the latest and 
most successful ways of combating corrosion. 
A thin wire is melted to a bead at one end by 
means of an oxygen flame, and another jet 
of oxygen under high pressure blows the 
tiny bead into molecules on to the surface of 
the iron. These fragments strike the iron at 
a tremendous speed and are splashed out; 
they adhere on to the iron simply by air 
pressure, but since they are so strongly 
forced on they are quite impossible to remove 
and protect the surface permanently. 
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The best weatherproof and stainless metal 
for spraying at the moment is an aluminium- 
magnesium alloy known as “ Birmabright ” 
and the life of a correctly sprayed work is 
said to be twenty to twenty-five years, 
although, of course, no thorough test of time 
has yet been possible. The chief difficulty in 
metal spraying is that the surface has usually 
to be sandblasted immediately beforehand 
and while this is comparatively easy in the 
factory under fair conditions, the work 
becomes more involved when it has to be 
done with portable plant on the site. 

Since almost any metal that can be drawn 
into wire form can be used for spraying (un- 
fortunately excepting, among a few others, 
stainless steels) the possibilities presented 
are very great. Zinc is already becoming 
standardized as it provides an ideal “tooth” 
for cellulose paint, but the colour effects of 
the various bronzes are at present almost 
untouched and there must be a whole field of 
discovery in new and _ stainless alloys. 
Undoubtedly with the simplification and 
improvement of the method the spraying of 
iron will become a standard practice. 

It may be interesting to mention here, 
before concluding this survey of iron and 
steel, the remarkable lasting qualities of 
most of the ironwork produced during the 
Middle Ages all over Europe and especially in 
Spain. It has been preserved for the most 
part without any protective coating of paint 
or other substance. Very often it has been 
entirely neglected, yet today is far less 
corroded than the majority of works ten to 
twenty years old under similar conditions. 
Although many explanations have been 
offered, and especially that of the purity of 
the iron used, it seems that a_ great 
measure of the preservation lies in the fact 
that modern blacksmiths obtain — their 
metal almost to the exact size required while 
the smith of the Middle Ages had to rely on 
the swage and anvil, beating the metal out 
from almost the raw state. This continued 
beating of the metal gave it a very consistent 
texture, driving the molecules together, 
preventing porosity, and limiting the surface 
area which could come into contact with the 
oxygen in the atmosphere. In the modern 
mild steel, which is produced by rolling, the 
pores seem to be merely elongated and made 
even more open, thus inviting oxidization. 


STAINLESS SWS elb 


By H. &. 


of iron, nickel and chromium are well 

known in the engineering trade, but the 
austenitic type of which “‘ Staybrite ”’ is one 
proprietary version is the one generally 
employed in architecture. Since there is 
still some misapprehension on the subject, it is 
perhaps worth noting again that the “ stain- 
lessness ” of these steels is not due to any 
form of surface treatment, but is constant 


sie types of stainless steel, alloys 


Hopcraft 


throughout the metal, the alloy behaving as a 
homogeneous solid. The mechanism of cor- 
rosion resistance is of extraordinary interest. 
Steel, containing chromium and _ nickel in 
the necessary proportions, possesses the 
peculiar property of spontaneously forming a 
protective surface film of molecular propor- 
tions when the newly-exposed surface meets 
the atmosphere. This passive film, like 
human tissue, is capable of reforming over 
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Left, examples of ‘‘ Staybrite”’ steel 
mouldings drawn on hardwood cases. 
Right, a specimen showing how mitres 
can now be welded and finished so as to 
show no visible joint. 


the surface if it is scratched or otherwise 
destroyed in any way, and it does this instan- 
taneously. In considering this remarkable 
phenomenon, it should, however, always be 
borne in mind that the film is sub-microscopic 
and of only molecular thickness; and_ it 
should not be confused in any way with a 
separate metallic layer or coating artificially 
applied to the surface as in metal plating. 

Austenitic chromium-nickel steels are 
resistant not only to ordinary atmospheric 
corrosion, but also to the attack of sea-water 
and even of acids. It is evident, therefore, 
that there is no risk of tarnishing in interior 
work, whilst external trim requires only that 
regular wash-down with soap and warm water 
which is given to glass: simply to prevent 
accumulation of the dirt and grease deposited 
from the atmosphere. 

Stainless steel combines the toughness and 
strength of an alloy steel (40 tons/square inch 
tensile strength with an extension of 60 per 
cent. of the original length of the piece before 
fracture) with the workability of a non- 
ferrous metal. It is produced, for archi- 
tectural use, in the form of sheets, strips and 
tubes of many sections in two finishes : 
either mirror or satin polished. The mirror 
finish is sometimes of value, but the soft 
satin polish is now more popular. In addition 
to the plain surfaces offered by the use of 
sheet and strip, a very wide number of 
sections are produced in the form of strip 
drawn on to wood backing, or rolled fillets, 
filled with lead. For balusters and decorative 
trim in general, tubes of different sections 
may be employed, whilst fittings such as 
door and window fasteners, lift gates, orna- 
mental grilles and sun blind fittings are 
constructed either from bars, hot forged or 
cold wrought, or as castings. 

Stainless steel may be used in almost any 
of the traditional ways in which one is 
accustomed to use wrought-iron or the non- 
ferrous metals. Like all new materials it 
presents problems of technique when first 
handled, but the natural increase of experi- 
ence and the production of improved alloys 
has greatly simplified the working. As an 
example, the gateway by Reco Capey at 
Burlington House, combining wrought work 
with repoussé, shows the extraordinary 
intricacy of detail now possible. Inciden- 
tally it is one of the first important pieces of 
repoussé in the metal. For this purpose the 
metal is perhaps more difficult to work than 
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When first introduced stainless steel was generally highly polished, but the 
less well-known matt finishes are now technically possible. The two illus- 
trations show, by means of the difference in the degree the bottles are reflected 
in the specimens, something of the difference in the texture obtainable. 








other non-ferrous metals, but it has the 
advantage of strength and_ resistance to 
denting which was one of the causes of 
repoussé work dropping out of favour. 

In America there has been considerable 


use of plain chromium irons, but these are 
not often used in this country, as they are 
more subject to corrosion than the aus- 
tenitic steels, which alone should be used 
for architectural purposes. For most work 


an alloy containing 18 per cent. chromium 
and 8 per cent. nickel is used, but when the 
maximum ductility is required, it is usual to 
specify an alloy of iron with 12 per cent. each 
of chromium and nickel. 


COPPER AND BRONGAE 


By A. G. McMullen 


OPPER in its unalloyed state is prepared 
C for manufacture in the form of cakes, 
billets, wirebars, ingots, and cathodes. 
Cakes of flat rectangular shape are for rolling 
into sheet and strip, round billets are for ex- 
truding and drawing into tubes, and wirebars 
are for rolling into wire. Cathodes (rough 
plates of copper direct from the electrolytic 
refining tank and lacking in’ mechanical 
strength), and ingots, unless remelted, are not 
used for fabrication, but for the production of 
alloys such as brass and bronze. 


Sheet Copper 

Cakes are converted into sheet by successive 
rolling operations in power-driven mills. The 
term “ sheet ” is generally applied to material 
which is more than 15 inches wide and which is 
cut to exact dimensions. All sheets are sold by 
weight and their cheapest form is in a basis 
area of 14 sq. ft. made up of any dimen- 
sions, (say 7 ft. by 2 ft. or 5 ft. 3 ins. by 
2 ft. 8 ins.) and a thickness not less than 
24 standard wire gauge (0.022 in.). Larger 
and/or thinner sheets cost more per Ib. on 
account of their more costly production, but 
that is not to say that sheets of the basis area 
are necessarily the most economical size. 
For example, in roofing, larger sheets, though 
slightly more expensive in themselves, may 
show a total saving by reducing the number 
of joints and the labour of making them: 
8 ft. by 3 ft. is a common size. 

The cakes are first rolled red hot. Sub- 
sequent rollings are carried out with the metal 
in either a hot or cold state. When cold 
rolling is employed, the sheets are annealed, 
that is softened by reheating, between 
successive rolling operations to restore the 
ductility which is lost in cold working. 
Sheets finished by hot rolling are slightly 
rougher than those which are cold rolled, and 
the latter should therefore be used for any 
work in which a high polish is required with a 
minimum amount of effort. 


Uses 

Roofing and sheathing are the largest 
fields for the use of sheet copper in building, 
and it is unimportant whether the material is 
hot or cold rolled. If it is cold rolled it must 
be specified as “ cold rolled annealed.” In 
other words the temper is important, for the 
soft temper allows for the hardening which 
occurs when the metal is worked at joints, 
upstands, ete. 

The traditional methods of roof jointing by 
*““ standing seam ” and various types of wood 
rolls are based upon long experience of the 





























properties and working qualities of copper 
and néed no further reference. From the 
design aspect, the chief points which stand out 
are these: (1) Copper roofing requires no 
drips, though drips are sometimes used to 
replace the usual double-lock cross welt at the 
head and tail of sheets. (2) It may be fixed 
upon any slope, from 1} ins. in 10 ft. up 
to the vertical, without any fear of “ creep- 
ing.’ (3) It may be fixed to a boarded roof 
or directly to concrete (an underlayer of felt 
is advisable in both cases). (4) It grows more 
beautiful with age by reason of its natural 
green patina. (5) Used in the customary 
24 S.W.G. (16 oz. per sq. ft.) its weight is 
one-fifth of that of 5 Ibs. lead—a fact worth 
consideration in large jobs where the effects 
of weight-saving in the covering may be 
apparent in the under-structure. 

The suitability of the metal for the sheathing 
of vertical surfaces has given and will con- 
tinue to give food for architectural thought. 
Experiments in completely copper-clad houses 
in America and Germany, the aims of which 
have been long life, absence of maintenance, 














Fixing copper sheathing on the 
Horrbacka Girls’ School, Stockholm. 


and speed of erection, have so far fallen be- 
tween the two stools of impractical details of 
construction and an unnecessarily conserva- 
tive slavery to traditional design (see illustra- 
tion on next page). Asa sheathing to a brick- 
filled steel frame, copper was successfully used 
on the Vesterport building, Copenhagen, and 
although this is not “going the whole hog,” 
there are possibilities in an all-copper “skin” 
preformed on, or applied in situ to, a cheap and 
quickly erected backing material. 

To those impatient minds who find it hard 
to wait for the natural development of patina, 
it may be of interest that experiments have 
been made in accelerating its formation by 
artificial means. There is an open formula, 
perfected in America, for the spraying of 
copper in situ with successive coats of dilute 
ammonium sulphate, the success of which 
depends upon weather conditions at the 
time of, and immediately after, spraying, and 
the thoroughness of the preliminary cleaning 
of the metal. For these reasons the method 
obviously cannot be completely guaranteed, 
but some examples of the treatment in both 
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Bronze mouldings showing the difference between typical extruded types on the left and drawn types on the right. 


The possibility of 


linking together extruded units to make wide sections which would otherwise be difficult or extravagant to manufacture is illustrated 
by the largest of the sections on the left. 


America and England, in which the above 
conditions have been fulfilled, have shown 
good results, and appear to be standing well 
the test of time. Those with an eye on large 
areas should go warily, for at present the full 
success of artificial patination appears to be 
more certain on small external areas such as 
cupolas, hoods, and small roofs, and_ to 
incidental internal decorative treatments of 
bronze or copper metal-work, where, in all 
cases, the process is easily controlled. 


Strip copper 

Sheet becomes strip when the material is 
produced in widths less than 15 ins., and of 
an indeterminate length up to 150 ft. or 
more, according to the guage. Strip is 
manufactured by cold rolling. To catalogue 
a few of the architectural uses of strip, mention 
may be made of damp-proof courses, flashings 
of all kinds, drips, valleys, cornice coverings, 
box gutters, and rainwater goods. 

It is perhaps not generally realized that, 
used in 24 S.W.G., copper is a much cheaper 
material than 5 lbs. lead, and that there are 
no technical reasons against its use for 
flashings and the other incidentals mentioned 
above. For example, cement and lime mor- 
tar have no corrosive action on the metal. 
It is significant that in America and Scan- 
dinavia copper is much used even for many 
speculative houses—for all these incidentals 
and for rainwater goods. 

In England the first cost of copper rainwater 
goods is considerably greater than that of 
similar goods in painted cast iron, but once 
installed their life is everlasting, and there is 
no maintenance. The Swedes have a highly 
developed technique for forming down-pipes, 
swan necks ete., from strip, but in this 
country a seamless drawn tube serves these 
purposes better. Gutters are, of course, 
folded up from strip to any required section. 
The fixing of both gutters and down-pipes 
can be particularly neat because no painting 
is required and down-pipes can be placed in 
chases in positions where damage to a pipe of 
any material is likely, such as ina loading bay. 

Strip thinner than 0.006 ins. is usually 
ralled foil, and in thicknesses not less 
than 0.004 ins., can be produced by cold 
rolling in widths up to 12 ins. Greater 
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widths cannot easily be obtained by cold 
rolling and only by electro-deposition can 
strips as wide as 30 ins. be manufactured in 
such small thicknesses as 0.004 and 0.003 
ins. ‘* Electro-sheet ’’ of these dimensions 
weighing 2 or 3 ounces per sq. ft., has 
been employed in America and on the con- 
tinent for ** light gauge roofing ” in which the 
strips are stuck down by means of a plastic 
bitumen. Electro-sheet is not yet produced 
or readily procured in England. Even if the 
production is developed here it is unlikely 
that light gauge roofing will replace the 
traditional methods and material, the archi- 
tectural character of which it lacks, for 
buildings of importance. There are, however, 
possibilities in the use of foil as a protective 
finish to bituminous felt roofing and the 
cheaper grades of asphalte, for flat roofs not 
bearing traffic, and in buildings of an industrial 
or semi-permanent character. There are, 
too, obvious potential uses of foil for interior 
decoration when a satisfactory adhesive is 
forthcoming. At present, copper- and bronze- 
faced plywood and the spraying process known 





Bronze welding on copper pipe for sanitary work. 


as “ metallisation,” provide the most satis- 
factory application for interior work. 


Tubes 

Tubes are manufactured from billets. The 
first hollow section is obtained by extrusion 
or by piercing a hole through the billet in a 
combined rolling and_ piercing machine. 
Extrusion is the process of pushing a billet 
of red-hot metal through a die. The first 
“hollow” is made by punching out the 
centre of the billet with a centre ram, 
and then extruding or squeezing out the rest 
of the billet through the annular space left 
between the centre ram and the sides of 
the die. Thereafter the tube, mounted on a 
steel bar, is drawn, or pulled, in its cold state 
through a succession of hard metal dies until 
the final bore, external diameter, and gauge of 
metal is achieved. 

The accuracy of production now possible, 
and indeed demanded by the British Standard 
Specification for light gauge tubes (No. 659-— 
1936), together with the invention and 
development of suitable jointing methods, has 


The cut section on the 


right shows the “ swept” angles possible with this method. 








Examples of the use of copper sheet. 
Top, a technique of copper sheathing, 
wholly new in itself but applied somewhat 
unfortunately to a typical German villa- 
type house. Centre, the figure of Martin 
Luther by Hans Wisse in the church at 
the Cologne Exhibition, showing the 
extent to which copper may be “ raised” 
from the flat sheet. Bottom, Copper-faced 
plywood —used in this case for a door. 


resulted in the substitution of light gauge 
tubes for the heavier gauges necessitated by 
screwed joints. The lighter gauges are amply 
strong enough for all the usual building 
purposes, such as hot and cold water supplies, 
heating and sanitation. 

Compression joint fittings are now well 
enough known and accepted in their many 
forms. The capillary soldered joint is rapidly 
becoming a strong competitor in this country 
while in America it is definitely the most 
favoured. American and English experiences 
to date have proved this type of joint, in its 
various modifications, to be entirely satisfac- 
tory for small and medium sized tubes in the 
general run of building work where high 
stresses and vibration are unlikely. The 
Americans have extended the method to 
cover sanitation, manufacturing the fittings 
for soil pipes of 4 ins. diameter and larger, and 
including the necessary swept junctions in the 
range of capillary soldered fittings. 

Development in this field has been made 
possible by the perfection of the process 
known as bronze welding which, in technique, 
lies between brazing and welding proper in 
that a bronze filler rod is used, the material 
of which is built up locally in the flared 
socket of the joint and is not caused to flow 
simultaneously over the wider area of the 
tightly fitting surfaces of a brazed joint. The 
advance in oxy-acetylene apparatus, and the 
correct composition of fluxes and of filler 
rods, with a melting point considerably 
below that of copper, have made this 
process both successful and economical. 
Several large one-pipe installations have been 
erected in London and elsewhere and these 
have amply demonstrated the advantages of 
lightness, and saving of space. The flexibility 
in the arrangement of the joints and the light- 
ness of the pipe-work enables repeating 
batteries to be assembled on the bench and 
hoisted into position. The space saved by the 
smaller external diameters, absence of fitting 
lugs, and the closeness with which the pipes 
may be fixed to the walls of ducts, etc., has 
amounted to as much as the area of a “flatlet ” 
in a large block of flats—no mean saving to 
clients who wish to squeeze the last inch into, 
and the last pound out of, the building. 

Autogenous or fusion welding proper can, 
of course, be employed in exposed positions 
where a high finish in the natural metal, or 
plating, is required. The joints are then 
buffed down and are imperceptible as in 
tubular furniture of copper or copper-alloy. 


COPPER ALLOYS 

Copper alloys are manufactured into sheet, 
strip, tubes and architectural sections by 
processes similar to those employed for pure 
copper. 

To the average architect the mention of 
‘“* brass” summons up a mental pot-pourri of 
Victorian bedsteads, curtain rods, and candle- 
sticks, while “ bronze’ evokes a more 
depressing symposium of Bank and Post 
Office metalwork and ‘“* B.M.A.” door knobs. 
I would make a plea for brighter bronzes in 
architectural metalwork. There is in fact a 
wide range of very beautiful colours and 
finishes available. The so-called architectural 
bronzes are really mainly brasses or copper- 
zine alloys, for bronze proper is a more expen- 
sive copper-tin alloy. The various colours are 
obtained by varying the proportion of copper to 
zinc, by adding a small percentage of another 
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metal to the copper-zinc basis, or by combining 
copper with some metal other than zine. 
Working from light to dark, there are the 
silvery colours of the “nickel silvers ” 
(copper-zinc-nickel); the pale gold of brass 
containing 60 per cent. copper, 40 per cent. 
zine plus $ per cent. aluminium; the rather 
greener gold of the ordinary brasses (60-70 
per cent. copper, remainder zinc); the golden 
colour of aluminium bronze (5 to 10 per cent. 
aluminium, remainder copper), the richer 
golds of the “ gilding metals” (80-95 per 
cent. copper, remainder zinc) and phosphor 
bronze (copper-tin); and for those that like 
them, the much darker tones of ‘ penny- 
bronze ”’ (60/40 per cent. brass and 1 per cent. 
manganese) and the naturally or artificially 
tarnished surfaces of the brasses and gilding 
metals, which supply a large range of golden, 
green and red browns. 

For castings, in which clear-cut profiles are 
required, a copper-tin alloy is the most 
satisfactory. Small percentages of lead and 
zine may be added to the copper-tin basis for 
greater ease in machining if required. A 
typical composition often used for cast 
statuary, ornate door panels, plaques, etc., 
and for cast fittings, is 85 per cent. copper, 5 
per cent. zine, 5 per cent. lead, 5 per cent. 
tin. 

For easy extrusion and forging by _hot- 
stamping, brass, of which the basis composition 
is 60 per cent. copper and 40 per cent. zinc, 
is best. As the copper content increases 
extrusion becomes more difficult, so that 
architectural sections in the gilding metals 
have to be cold drawn from tubes or strip and 
for that reason lack some of the crispness of 
moulding characteristic of extruded sections. 

In the form of sheet and strip the alloys in 
greatest use for decorative purposes are the 
gilding metals and the brasses, which allow 
easy folding into simple profiles. 

The alloy products in greatest demand in 
architecture are extruded and drawn sections. 
Extruded sections are limited in width to 
about 6 ins., but can be built up by inter- 
locking (see illustration, page 263), which is 
made possible by the accuracy of the extrusion 
process. Only ‘“ open” sections can be ex- 
truded and an apparently ‘‘ closed” section, 
such as a handrail, has therefore to be built up 
of two open sections, or to be extruded open 
and afterwards closed up, when the scarcely 
perceptible joint can be arranged where it 
does not show. The thickness of extruded 
metal cannot be less than 3; inch. Sections 
with thinner metal have to be drawn down 
from the original extruded section, folded up 
from strip, or, if of the closed type, drawn 
from an original tube. Extruded sections are 
generally supplied in lengths from 6ft. to 12 ft., 
while drawn sections are usually limited to 
about 18 ft. for convenience of handling. 
Sections drawn from strip may be mounted 
upon hard wood cores, which give greater 
stiffness and often enable an invisible fixing 
to be obtained. 

Extruded sections, having greater thick- 
ness and strength, may serve a definitely 
structural purpose. The actual strength, of 
course, varies with the alloy. For example, 
a tensile strength as great as 30-45 tons per 
square inch may be obtained with certain 
manganese bronzes. As all sections are 
sold by weight, it follows that the most 
complicated section costs little more than a 
simple one. This must surely warm the 
hearts of those who have sometimes found 
simplicity expensive. There are a_ large 
variety of stock sections, though it will 
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generally be found that a _ purpose-made 
section costs little or nothing more if the order 
is of a fair size. 

Extruded sections, if left untreated, have 
by nature a matt surface. For instance, 
** penny-bronze ” finish is the natural matt 
manganese-oxide tarnish which is formed 
upon extrusion. On the other hand, drawn 
sections come from the draw bench with a 
bright surface. 

The question of exact finish and its main- 
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By R.G 


HE term “nickel silver” includes a 
wide range of alloys, all containing 
copper, nickel and zine, which have been 

in regular use, throughout the world, for 
many years. The earliest known alloy of 
this class was produced by the Chinese many 
hundred years ago but it was not until the 
eighteenth or nineteenth centuries that nickel 
silvers became known to and adopted by 
European craftsmen. 

In the earlier days of their development 
these alloys were known by the general term 
** German silver’? and as such were used for 
spoons and forks and for “faney goods ” 
such as trinket boxes and candlesticks, often 
in highly intricate designs. 

When electroplated ware became popular a 
hundred years or so ago, nickel silver became 
a favourite material for use as the base metal 
for silver plating and the frequency with 
which the letters E.P.N.S. are seen today is a 
reminder that large quantities are still 
absorbed in this way. 

Within the last ten years or so, there has 
arisen a further use for nickel silver in the visible 
metalwork of buildings. The illustrations on 
this page indicate typical uses to which it is 
put in present-day architecture. 

The alloy has been known by many names ; 
silver bronze, nickel bronze, white metal, 
and German silver, although this has now 
dropped out of favour. The term nickel 
silver is now most widely used and_ has 
therefore been adopted for this article. 

In the numerous alloys described as _ nickel 
silver the exact proportion of each con- 
stituent is governed by various considerations 
such as colour, corrosion-resistance, ease of 
manufacture, ete., required. Alloys for archi- 
tectural work contain something between 
10 and 20 per cent. of nickel. 


Two examples of 
characteristic 
uses of nickel 
silver alloys. 
Left, a grille in 
the caretaker’s 
office at Hornsey 
Town Hall 
designed by 
R. H. Uren. 
Right, door 
handles in 20% 
nickel silver. 
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tenance is the province of the architect and 
client. A highly polished surface out of 
doors will require more upkeep than a matt 
satin finish. In the United States and also in 
Germany, satin finish is widely employed on 
the gilding metals. It does not tend to show 
smears in the same way as a bright surface 
and requires only a periodical washing with 
soap and water, which is necessary whatever 
metal is used. A rub with car polish after 
cleaning will help to keep the finish. Lac- 


quering serves little useful purpose out-of- 
doors in town atmospheres, but for interior 
fittings subjected to little wear and tear it 
has obvious advantages. 

Space does not permit further enlargement 
on this subject, though much could be said of 
cast and spun metalwork and all those 
incidentals of interest to architects, from 
lightning conductors to fly screens and cur- 
tain tracks, in the manufacture of which 
copper and its alloys play so great a part. 
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Appearance 


In present-day architecture, applied orna- 
ment, if permitted at all, is kept within strict 
limits, the architect relying for effect on the 
colour and texture of the material he uses. 
The natural appearance of a metal is, there- 
fore, of greater importance than ever before. 

The colour of nickel silver varies from a pale 
straw colour, with a low nickel content, to a 
pleasant white colour, with a high nickel 
content. The colour is soft and refined and 
has none of the hardness associated with 
some white metal finishes. Its best effect 
is brought out by giving the metal a sand- 
blasted or satin-finish, although if required 
the metal can be given a high polish. 

The colour of the alloys is such that 
very satisfactory combinations can be made 
either with the brown bronzes, or with most 
types of natural wood work. 

An interesting example of the possibilities 
of these contrasts is provided by the balus- 
trading at the R.I.B.A. Building in London. 
Here the handrail is in nickel silver blended 
with brown bronze and surmounted by an 
ebonized hardwood capping. The balustrade 
consists of decorated and illuminated glass 
panels held in nickel silver uprights. 


Durability 

Nickel silver has a high degree of durability, 
an essential characteristic for architectural 
metalwork. 

It is a solid metal and cannot, therefore, 
suffer from peeling, stripping or wearing 
away of the finish as badly plated metals 
frequently do, and the surface is not destroyed 
when small alterations and adjustments have 
to be made in the course of erection. 
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Rolling Monel metal sheet. 


Nickel silver is held in’ stock in the 
form of sheet, strip, rod, castings and ex- 
truded sections. Extruded sections, of which 
there is a very large range available—from 
simple rounds, squares and hexagons to 
complicated interlocking shapes—will be 
found particularly suitable for building up 
balustrades, screens, grilles, handrails, doors, 
ete. 

The metal presents no difliculties in drilling 
and machining and may be readily joined by 
the usual methods. Even heavy sections 
will take a considerable amount of bending 
without cracking. 


Uses 

When considering the use of nickel silver 
for work exposed to the weather it should be 
borne in mind that regular cleaning will be 
necessary if the metal is to retain its bright 
appearance. 





The use of nickel silver for plumbing fittings 
calls for special mention. In recent years 
the material has been adopted widely for 
taps, towel rails and similar sanitary fittings 
in oflice premises, hospitals, public buildings, 
hotels and in fact for any type of building 
in which the fittings are likely to receive 
extra hard use, and for which a plated surface 
is not considered advisable. While plating 
is a sound finish for many purposes, its very 
thinness, from one ten thousandth of an inch 
to one thousandth of an inch, must render it 
liable to damage where there is risk of coarse 
scouring powders being used for cleaning 
purposes. 

A nickel silver containing 18-22 per cent. of 
nickel has a good white colour which shows up 
well against the intense white of the fireclay 
with which plumbing fittings are generally 
used. 


NICKEL 


Taps of nickel silver will retain their original 
brightness after many years constant use. 

An interesting example of this point is 
the use by the Birmingham Corporation of 
nickel silver for many hundreds of dwelling 
houses built under slum clearance schemes. 
Taps neglected by bad tenants, it was found, 
could be reconditioned quite simply and with- 
out removal. 


MONEL METAL 


Monel is an alloy of nickel and copper, 
containing approximately two-thirds nickel. 
It has been used in the engineering industries 
for some thirty years and its use has now been 
extended to the building trade. 

Monel combines good strength properties — 
its strength is slightly greater and its tough- 
ness considerably greater than that of mild 
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steel—with a remarkable resistance to attack 
by a wide range of corrosive materials. It 
has a good white colour, matching very 
closely that of standard silver. 


Uses 


The commonest uses for Monel in the build- 
ing trade are found in kitchen equipment. 

Monel is an excellent material for the tops 
of preparation and serving tables, ranges 
and, in fact, for all working surfaces. It 
resists corrosive attack by foodstuffs and 
anything else likely to be used in the kitchen. 
It is easily kept clean, it has no coating to 
chip or wear off and is not damaged by heat. 

The range of standard sinks made through- 
out of Monel, suitable for general kitchen work 
and for bars and buffets also, is now well 
known. 


R®buUuUmM UN et U mM 


By R. W. Brooke 


IFTY-THREE years ago, in 1884, a nine- 
F inch high pyramid of aluminium was 
placed on the peak of the Washington 
Monument in the United States. This small 
100 oz. casting of what was then considered a 
precious metal was claimed in a contempor- 
ary book to be * the largest piece of this metal 
ever cast in any country.” Nine years later 
Sir Alfred Gilbert’s statue of Eros in Piccadilly 
Circus was cast in aluminium and is probably 
the most intricate, apart from being the most 
beautiful, casting that has been made in the 
pure metal. These are among the earliest 
known uses of aluminium in architecture and 
bear witness to the ability of this compara- 
tively new metal to withstand exposure to all 
kinds of weather. Both these early applica- 
tions were made from commercially pure 


aluminium but since that time a number of 


aluminium alloys have been — specially 
developed for architectural purposes. These 
alloys give still better resistance to weathering 
conditions and at the same time have 
increased strength and are easier to fabricate. 


Characteristics 

Every metal has its own particular proper- 
ties and it is only by a clear understanding of 
those properties both from the application 
and manufacturing standpoints that the best 
and most economical use of the metal can be 
made. The increasing use of aluminium and 
aluminium alloys in the building industry 
depends chiefly on the following characteristics 
of the metal. It is light in weight, the 
density (.098 lb. per cubic inch) being about 
one-third of that of other commonly used 
metals, such as steel, copper, bronze, ete. 
This quality of lightness makes it easy to 
transport, handle and erect, increases the 
practicable size of castings and extruded 
sections and in many cases simplifies the 
necessary structural supports. It is available 





in any quantity in every form in which metals 
are produced. It can be cast in sand or as 
gravity die castings or pressure die castings. 
It can be extruded through dies into lengths 
of simple or intricate section, from various 
types of moulding up to large structural 
shapes. It can also be drawn into square, 


Aluminium welding. Fixing 
a flange to a large diameter tube. 


round or streamline tubing. It can be rolled 
into plate, sheet, strip or foil. It can be 
forged, spun, pressed, —_ handwrought, 
machined, polished and welded or riveted. 
There are a number of well-known alloys 
available with strengths ranging from 5 tons 
per sq. in. for the soft annealed commercially 
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The Municipal Stadium at Cleveland, Ohio. 
Sheet aluminium is used for the louvre 
construction, as well as sheet and extruded 
mouldings for flashings and for the cornice 
light troughs. Walker and Weeks, architects. 
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pure metal up to 25 to 30 tons per sq. in. for 
certain of the heat-treated alloys. It is ductile 
and can be easily formed and cold worked. Its 
resistance to atmospheric corrosion is remark- 
able and even when attacked the products of 
corrosion are colourless and do not streak or 


stain any surrounding surfaces. Various 
finishes can be produced on the metal, of 
which the chief is the anodic treatment 


process whereby the resistance to corrosion, 
wear and abrasion is increased and the 
decorative appeal enhanced. Finally the 
metal is low in cost as a building material and 
its adoption eliminates painting, except in 





Eros: castin 1893 within a few years of the 
first successful commercial production of 
aluminium. It is still probably the most 
complicated casting in the pure metal. 


very special circumstances, and reduces 
maintenance costs to a minimum. 

Though the commercially pure metal (over 
99 per cent. pure) is widely used in the form of 
sheet and extrusions, it is not easy to cast, 
and both for castings and other cases where 
higher strength is required the metal is used in 
the form of various alloys. Of the aluminium 
alloys employed for architectural work those 
containing small percentages of silicon, man- 
ganese or magnesium are the most often used. 
The heat-treated aluminium copper alloys are 
generally only adopted where the maximum 
strength is required. There are a number of 
cases where aluminium alloys, owing to their 
light weight and other qualities, permit 
fabrication in metal which would otherwise 
be impossible. For instance, aluminium cast- 
ings weighing up to 120 lbs. have been used 
externally on a number of buildings where 
similar castings in other metals would weigh 
up to or over 400 Ibs. and would require special 
handling equipment. 


Design Considerations 


There are three points which should be 
remembered when designing for aluminium. 
First the coefficient of expansion of 
aluminium is higher than that of steel, copper, 
bronze, wood or glass and due allowance should 
be made for expansion and contraction where 
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differences in temperature will be encountered, 
particularly where long lengths of sheet or 
extruded sections are used. Slip joints are 
often used or, where caulking is required, a 
plastic caulking material is specified. Secondly, 
the modulus of elasticity of aluminium 
and its alloys is about one-third that of 
steel and about two-thirds that of copper and 
the deflections of a beam under a given load 
will be inversely proportional. It is only 
rarely in architectural applications, however, 
that this property becomes of importance and 
in cases where minimum deflections are 
required they can be obtained by increasing 
the depth of the section while still saving at 
least one-half the weight compared with other 
metals. The third precaution to be taken is 
that dissimilar metals should not be in contact 
when the joint is liable to be exposed to 
moisture. Under such conditions galvanic 
corrosion may occur. To prevent this it is 
generally sufficient to use an insulator such 
as bituminous paint, varnish or lacquer, or 
to place fibre strips between the two metals. 
In some cases where steel is in contact with 
aluminium it is advisable to use galvanized or 
cadmium plated steel. The same precaution 
applies to aluminium in contact with wood. 
The moisture from the wood may promote 
attack on the metal but this can be avoided 
by painting the wood or aluminium with a 
suitable paint. 

Though dry concrete or mortar has no 
effect on aluminium the same materials when 
wet may cause slight corrosion. To over- 
come this and at the same time to ensure a 
thorough bond when the metal is embedded in 
wet concrete it is advisable to protect the 
aluminium with paint or varnish. 


Castings 


Aluminium alloy castings have been 
adopted for both internal and _ external 
decorative work, and among their applica- 
tions are spandrels, grilles, statues, radiators, 
window cills, lighting fixtures and various 
fittings, such as door knobs and _ handles, 
window latches, etc. In tonnage, the biggest 
use has undoubtedly been in the form of 
spandrels, this term being used to mean the 
connecting link between windows from the 
cill above to the window head below. Par- 
ticularly in the United States, these have 
been utilized on the facades of buildings 
originally for their ornamental effect but 
recently both for this and for structural con- 
siderations. Aluminium spandrels of simple 
or intricate design can be cast in thin plates 
of # in. average thickness which are 
light in weight, easy to handle and erect, 
and materially reduce the dead load on the 
structural framework. A normal size for 
spandrels is 4 ft. by 5 ft. though larger sizes 


The 


are sometimes used. castings are 
sufliciently ductile to simplify fitting and 
have a high resistance to corrosion. One 


group of buildings in New York has 17 per 
cent. of its external surface in aluminium, 
largely in the form of spandrels, the total 
weight of metal being over 1300 tons, the 
equivalent in volume and cost to over 4000 
tons of other metals. Recently, certain 
alloys have been developed which are specially 
adapted in the form of castings to the alumilite 
and other anodic treatment processes and 
these have been used, not only in buildings 
but on board ships and in railway trains. 


Extrusions 
The extrusion process in which heated 
cylindrical billets of the metal are forced under 


hydraulic pressure through openings in dies is 
especially favourable for aluminium and its 
alloys. The metal is sufficiently plastic when 
heated to flow easily through dies of intricate 
section giving straitened lengths up _ to 
32 ft. of extruded material with excellent 
surface finish and sharp corners. Aluminium 
alloy extrusions are used for casement sec- 
tions, door frames, door plates, mouldings of 
all kinds, shopfront sections, handrails, 
louvres, step edgings, and for a great variety 
of angles, channels, rounds, squares, hexagons, 
etc. Sections can be designed so that they 
interlock with each other, thus simplifying 
erection. Extruded material is economical in 
use as the cost of the dies is small and there 
is an infinite variety of design. 

When designing sections which will be 
extruded in aluminium it is advisable that 
the minimum thickness of the shape should 
be not less than ;', to ,*,; in. for sections up to 
3 in. maximum dimension, or less than } to 
} in. for sections of 8 in. maximum dimension 
depending on the alloy used. Although very 
thin sections can be produced by cold drawing 
the extruded shape through a die, the cost is 
increased and there is greater danger of 
damage during finishing and erection. A 
thicker section is not only easier to extrude 
but has a better finish and in the long run is 
more economical. Designs having re-entrant 




















Back and front views of a cast aluminium 
window spandrel, a use of the metal 
which has been more fully developed in 
America. 





My 








ALUMINIUM 





As with iron (see the series of examples on page 258) the technique used 
in working aluminium must, to be logical, fundamentally affect the 
design produced. Left, an early American cast aluminium chair, which, 


(a bus seat frame) could, perhaps, equally well have been welded 
up from angles and plate of the same metal. Incidentally, it is doubtful 
if any other metal could have been used to give such long thin sections in 


if not beautiful to present taste, does at least exploit the casting process the cast form. Right, a welded tubular bus seat frame, utilizing the 
to the full. Centre, an example of modern casting. This design — strength of high-tensile alloy tube. 


or deep tongue sections require either special 
support for the die or else the material has to 
be cold drawn to shape after extrusion. With 
these limitations as to thickness and shape 
any section can be produced which can be 
contained within an 8 in. diameter circle, 
while in certain cases still larger sections are 
practicable. 

The unique opportunities offered by the 
extrusion process have on the whole been 
insufliciently appreciated by designers. Long 
lengths of extruded material are not only 
useful in themselves in fulfilling a number of 
functions with one section, but should also be 
considered as stocks for cutting into short 
pieces. For instance lever type door handles, 
instead of being cast can be cut from a 
length of extruded material of suitable cross 
section. Door handles for desks and cup- 
boards can be made by cutting 3 in. to 4 in. 
lengths from an unequal limbed U_> shaped 
section. Window sills of any desired length 





Two further uses of aluminium in building : above, as 
aluminium paint ; right, in the form of foil for thermal 


insulation. 


can be cut from standard extruded sections. 
It is also worth stating that extruded material 
is an ideal basis for the anodic treatment 
process. 

One of the predominant uses of extruded 
aluminium is in the construction of window 
frames of alltypes. Aluminium alloy window 
frames are strong, light, attractive in colour, 
do not require painting and are reasonable in 
cost. Among many installations they have 
been used in this country for the windows of 
the Cambridge University Library and for the 
Gerrard Street Post Office, London, and have 
been specified for the new Bodleian Library 
building at Oxford. 


Sheet 

The applications of sheet aluminium in the 
building industry are too numerous to deal 
with in detail. Broadly speaking — sheet 
metal is used either to cover large flat areas or 





as stock from which various articles can be 
formed by the stamping, pressing and drawing 
processes. Typical of the former use are 
aluminium alloy doors built up from heavy 
gauge sheet and extruded sections, metal 
coated plywood for doors and panels, several 
types of aluminium roofing, heating panels, 
fascias, and all metal facades for buildings. 
The light weight, durable and attractive 
finish, and economy in first cost, erection and 
maintenance are the factors which influence 
the adoption of aluminium sheet for these 
purposes. The same factors are likely in the 
future to further the application of metal in 
the construction of walls and may render 
practicable prefabricated houses. In modern 
buildings the exterior walls are structurally 
unimportant except for protection and insula- 
tion. These purposes can be served by curtain 
walls, 4 in. or less in thickness, built up from 
metal and insulating material, the weight of 
wall and insulation averaging 10 to 25 lbs. 
per sq. ft. Aluminium sheet has been used 
with success in this type of wall, which has 
resulted not only in greater net rentable area, 
but a reduction in the structural steel frame- 
work necessary, and economies in cost and 
time of erection. 

Sheet aluminium as a basis for the manu- 
facture of various articles is rather beyond 
the scope of this survey. The various metal- 
forming operations such as spinning, pressing, 
drawing, etc., are, however, specially suitable 
for aluminium and its alloys and there is the 
additional advantage that the anodic treat- 
ment process offers a wide and attractive 
range of finishes. Lighting and heating fixtures 
in particular are often fabricated out of 
anodized sheet and in recent years the Alzak 
and Brytal processes for the production of 
highly reflecting, non-tarnishing surfaces on 
aluminium have opened up new possibilities 
in this direction. Though sheet aluminium 
has been used in the United States in very 
large quantities for the manufacture of 
chairs, it has not as yet been employed in 
England for this purpose, and present indica- 
tions are that extruded material is more likely 
to be adopted here. 
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Foil 

Although castings, extruded sections and 
sheet are the chief forms in which aluminium 
is used for architectural purposes there are 
two other applications of the metal which 
are of interest. Aluminium foil has a very 
highly reflective surface and advantage is 
taken of this fact in insulation where 
successive layers of crumpled or plain foil 
provide an exceptionally good heat insulating 
material. Not only is the weight of aluminium 
foil insulation negligible compared with 
other insulating materials but there is an 
absence of fire hazard and the insulation is 
moisture-and vermin-proof and easy to install. 
Aluminium foil as an insulating material has 
been in service now for a number of years in 
all climates and there is an increasing demand 
for it for the insulation of buildings. 


Powder and Paste for Paint 


Finally aluminium is used in the building 
industry for the production of aluminium 
paint. Until recently the minute thin flakes of 
aluminium used for paint were only available 
in the form of dry powder. But in the 
last few years a new method of manufacture 
has been developed by which the flakes are 
formed in a mixture of mineral spirits and 
the product sold in the form of aluminium 
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By E. L. Bird 


N its traditional form lead is a_ cast 
product, but today its use in that form 
is mainly confined to ornamental work. 

The two principal forms are milled sheet and 
drawn pipe. 

Lead is delivered from the mine in ? ewt. 
pigs and is called “ virgin pig ’’—a term to 
distinguish it from metal containing remelted 
scrap. The pigs are melted and cast into 
flat blocks about 8 ft. square and 7 ins. 
thick. These are passed under heavy rollers 
some 25 to 30 times, until the thickness is 
reduced to 1 inch. The resultant sheet is then 
cut up into various lengths which are rolled 
again down to the commercial thicknesses. 
The process of rolling gives milled lead acrystal- 
line structure different from that of cast lead. 

Until the year 1797, pipe was made by 
bending sheet lead into a round, oval or 
square form and joining it with a soldered 


seam. Roman pipes so made are. still 
in use in the mineral baths at Bath. The 


modern process is one of extrusion, or 
drawing, and results in a_ seamless pipe. 
Molten lead is poured into a_ hydraulic 
press and allowed to cool to about 500°F., 
when it is in a “malleable” state. 
The bottom of the press is then forced slowly 
upwards extruding the lead through a die 
which contains a central core. The resultant 
pipe is coiled immediately ready for sale. An 
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paste suitable for mixing with various media 
for the production of paint. Aluminium 
paint prepared either from powder or paste 
has the remarkable property of “ leafing ” 
The thin metallic flakes rise to the surface 
and overlap each other like fallen leaves, 
yielding a bright, highly reflecting, metallic 
surface, resistant to moisture, sunlight and 
corrosive conditions. The paint is extremely 
durable, light in weight, has a high covering 
power and remarkable opacity. Aluminium 
paint is used both for its protective and 
decorative qualities. After exhaustive tests 
in America it has been shown to be pre-eminent 
as a priming coat on timber, affording not 
only better protection to the wood but a 
longer life for the finishing coats applied over 
it. It can be used for interior and exterior 
application on almost every type of surface. 


Anodic Treatment 

Although in other countries, particularly in 
the United States, aluminium was used in 
large quantities for architectural work before 
the anodic treating process became well 
known, in Great Britain the increasing use 
of aluminium has coincided with the develop- 
ment of this process. Information on this 
process is given in the article on The Finishing 
of Metals and here it need only be said that 


ingenious form of press allows traps to be 
made by the extrusion process. 

There is a fallacious belief that modern 
lead is not so satisfactory as old lead. This 


possibly arises from the occasional use of 


scrap lead mixed with virgin pig for making 
sheet. Scrap lead may contain other metals, 
such as the tin in solder, resulting in what is 


while the process is applicable to the majority 


of aluminium alloys, certain alloys and 
processes have been specially developed 
to give the best results, and architects 


are advised to obtain particulars of these 
alloys from the manufacturing companies. 

Where the highest quality of anodic finish 
is required the design should avoid welded 
joints. Only very expert welding technique 
and subsequent treatment of the weld can 
prevent slight variation in colour at the joint 
after anodizing. 


Maintenance 

One point of general importance remains 
to be mentioned. All materials of con- 
struction, including metals with their 
highly finished surface, when exposed to the 
atmosphere accumulate deposits of dirt. 
Even a surface such as glass collects dirt and 


glass windows need periodic cleaning. The 
accumulation of dirt on metal and other 


materials, while less noticeable in the early 
stages than on glass, is of greater ultimate 
consequence since the deposits, if allowed to 
remain, will not only disfigure but may cause 
corrosion of whatever material they rest on. 
It is easier and more economical to maintain 
a given finish by simple cleaning than to 
restore it after years of neglect. 





Extruding and coiling lead pipe 


known as “ hards.”” The presence of “hards” 
makes sheet lead liable to crack when bossed 
or otherwise worked. Most reputable manu- 
facturers, however, use only virgin pig lead 
for making sheet. Similarly, there is a belief 
that old lead containing silver is better than 
the modern desilvered product. The presence 
of silver—in any case the proportion is very 








Early examples of the use of lead: left, an Egyptian archaic 
lead figure from the British Museum— probably the earliest 


example known; right, a primitive lead 
monetary value. 


small—makes no difference to the wearing or 
working qualities of the lead. The belief is 
doubtless due to the fact that old lead was 
used in cast sheet at least half an inch in 
thickness. The wearing qualities of old lead 
roofs (as on churches) is in fact due to the 
excessive thickness used, and not to the 
presence of silver. 

Lead is heavy, soft enough to be cut with a 
steel knife, and very malleable. It can be 
worked to almost any shape, the process of 
working bringing about a change in the rela- 
tive positions of molecules, so that internal 
stresses are not set up in the material. 

It has a low melting point (621°F.), alloys 
easily with certain other metals, and is a good 
electrical conductor. It is an inert material 
and is unaffected by moisture, or atmospheric 
attack, except in the formation of a protective 
oxide skin. Its resistance to corrosion makes it 
suitable for lining vessels containing acids. 
Finally, it resists the penetration of X-rays. 


Sheet Lead in Building 


In building, the chief function of sheet lead 
is the exclusion of moisture. It may be in 
large areas as on roofs, or in small pieces at the 
innumerable “ joints ” of a building. Typical 
“joints ” are the bases of chimney stacks 
and parapets, dormer abutments, the sides of 
skylights, the penetration points of vent 
pipes, flagpoles, etc. The admirable working 
qualities of lead, no less than its impervious- 
ness and stability, make it the most suitable 
material for protecting “* joints ”’ of the most 
complicated — shapes. The more typical 
flashings are well known, and as they can be 
found in text books, need not be dealt with 
here. The more unusual flashings, however, 
often call for considerable ingenuity and skill 
on the part of the craftsman. Not infre- 
quently these plumbing problems are created 
by insuflicient consideration of roof geometry 
by architects. The development of lead 
burning has recently simplified greatly the 
more awkward of these problems. 

There are two conditions to be observed in 
designing and fixing sheet lead work. The 
first is prevention of capillarity by providing 
breaks in the capillary planes, that is, between 
adjacent lead surfaces, and the surface to 
which sheet lead is fixed. This condition and 
jts application are sufficiently well known. 


ornament of 


The second condition is the prevention of 
creep resulting from thermal movements. The 
customary joints between sheets are designed 
to absorb these movements. It is not, 
however, generally realized that where lead is 
fixed on vertical or nearly vertical surfaces, 
defects from thermal movements are more 
likely to occur. Expansion plus weight is 
counteracted by contraction minus weight, 
and the consequent movement frequently 
results in the lead tearing. The secret of 
sound vertical fixing is to keep the unit pieces 
of lead small, plus a generous provision of 
secret tacks. 

Lead is also used to prevent the movement 





LEAD 


of moisture in walls, both as dampcoursing 
and over openings in cavity wall construction. 
It is important in this connection to observe 
that new Portland cement mortar has a 
corrosive action on lead. The interleaving 
of lead with bituminous sheet in certain 
proprietary dampcoursings obviates this risk. 
Otherwise it is desirable to set and point lead 
in brickwork with lime mortar, or to protect 
it with bituminous paint. Lead is similarly 
corroded by certain gypsum plasters. Where 
lead pipe or lead sheathed electric wiring is 
in contact with such plasters, they are best 
protected by wrapping with bituminous 
sheeting, or painting with bituminous paint. 

A recent important new use for lead in 
building is as a vibration absorbent. Pads of 
sheet lead either alone or combined with 
asbestos fabric are sometimes used under 
stanchion bases to absorb traflic vibrations. 
Lead is also used to prevent the transmission 
of vibration and noise from machinery to 
structures. For example the fixing bolts of 
lift machinery and guides are set in lead 
pipe let into the brickwork, or concrete (a 
very successful use is at the Dorchester 


Hotel). 


Lead Pipe in Building 

The first use of lead pipe for water supply 
work is lost in prehistory. <A piece of lead 
pipe will, moreover, continue to perform this 
function indefinitely. There are two fixing 
requirements; the pipe must be adequately 
supported, and also protected against frost 
action. On this last question some recent 
research work by the British Non-Ferrous 
Metals Research Association arrives at the 
conclusion that by far the best preventative 
of frost bursting is intelligent planning and 
layout. Much could be learnt from American 
practice. In this country a domestic rising 





Right, a cast lead tree pot designed 
by Stanley Hall, Easton & Robert- 
son. Above, the pots modelled in 
The 
** patterns” or models of the units 
from which the design is built up 
can be seen in the centre of the table. 
After casting the flat sheets are bent 
round and the joint lead-burned to 
form the pot. This technique of 
forming the pattern on the flat is 
characteristic of cast lead work, 
and is not used with other metals. 


sand just before casting. 
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main is commonly taken up on the inside 
face of an external wall, exposed at the eaves 
sometimes even to the outside air, and carried 
across the joists of an open roof to a tank 
that is situated with no regard for warmth. 
In America the main is customarily carried 
below ground to a chimney stack up which it 
passes to a tank protected by insulation and 
so situated that it receives warmth from the 
stack. It is worth noting that the two layouts 
in a similar building use the same amount of 
pipe. Central heating is, however, the best 


preventative of frost bursting. It is desirable 
in any case to make provision for draining 
the rising main, the draw-off branches and 
the hot water system in case the building is 
unoccupied in cold weather. 

Certain soils, luckily not occurring very 
commonly, are liable to corrode lead buried 
in them. Peaty soils, some clays and made- 
up ground containing coal residues are the 
most dangerous. Preventive measures are 
spiral wrapping of the pipe with bitumen- 
impregnated felt, packing with chalk, lime- 


Roman lead pipes from Bath still in serviceable condition. The wiped joints are 
similar to those in use today, and the use of flat sheet seamed up to form a pipe was 


only discontinued in the last century. 
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stone or old mortar or enclosing the pipe in 
troughs of creosoted or tarred wood. 

The use of lead pipe in sanitary work is so 
well established and the technique of use so 
thoroughly understood that discussion here 
is hardly necessary. The principal feature of 
present day plumbing is its concealment. 
This has only been established as practice 
after all sorts of opposition have been over- 
come. The plumber liked his efforts at 
craftsmanship to be on view. The sanitary 
inspector objected to hidden wastes as being 
hard to inspect. A form of mental laziness 
in architects and builders led them to design 
the plumbing layout (or just to let it happen) 
after the building carcase had been com- 
pleted. Concealment of plumbing requires 
consideration of every pipe by the architect 
in the early drawing-board stages of the job. 

Concealed internal plumbing, as in bath- 
rooms, is now common practice. Enclosed 
baths and pedestal basins have greatly 
helped in this. In large lavatories it is now 
usual to enclose behind inspection panels the 
mass of wastes, antisiphonage pipes and 
supplies below the basins. But enclosure of 
the main soil and waste systems inside the 
building is by no means established practice 





A stack head, lead-burned, 
from milled sheet. The 
natural ‘ overlupping scale” 
pattern produced by lead 
burning is used logically to 
form the decoration. 


as yet. It is true that the pipe shaft for tall 
buildings is allowed by the London County 
Council and certain other authorities, but 
with the great majority of local authorities 
it is difficult to obtain permission for an 
internal vertical waste or soil pipe particularly 
where, as in small buildings, there is no pipe 
shaft. Yet such is the reliability of lead 
pipe that, given good workmanship, there is 
no reason why a concealed lead soil pipe should 
not outlast the building to which it is fixed. 
In other words any risk lies in the fixing and 
not in the material. Fixing is a matter of 
specification and supervision. There is, how- 
ever, little doubt that the placing of waste 
systems on the outside faces of buildings 
will soon be a thing of the past. As an 
angry architect once said to a borough 
surveyor who had disallowed an internal 
waste system: “I don’t wear my entrails 
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outside, so why should my buildings do so? 





Cast Lead in Building 


Until the invention of the milling process, 
sheet lead was made by casting on a flat sand 
bed or * casting table.” Today this process 
is used almost solely for decorative work. 
Latterly it has been enjoying something of a 
renaissance. It is worth noting that hollow 
decorative forms in lead can be cast flat and 
afterwards bent to the required shape, a 
process not used with any other metal. In 
the making of such cast lead forms, the newly- 
developed process of lead-burning plays a 
useful part. 


Alloys of Lead 


Although it has long been known that lead 
alloys easily with other metals, it is only in 
recent years that special alloys of lead for 
specific purposes have been produced. There 
is one exception to this statement, namely 
solder, which is an alloy of lead and _ tin. 
Solders vary in their proportions, fine solder 


or “ tinman’s ” consisting of equal parts of 
wiping ~ solder two of 
lead to one of tin. The melting point of 


se 


lead and tin and 


solder is lower than that of lead; it is this fact 
that makes the wiped joint possible as the 
solder can be in a molten state without 
melting the lead which is being joined. Yet 
the solder and lead enter into a combination 
which makes the whole become one 
homogeneous mass. 

Lead-antimony is a comparatively hard 
metal, capable of taking a thread and one 
which is resistant to corrosion. These charac- 
teristics make it useful for sink fittings in 
chemical laboratories. 

Two recent alloys are the ternary lead alloys 
and tellurium lead. The ternary alloys 
were developed by the British Non-Ferrous 
Metals Research Association and are made in 
two vrades. No. 1 consists of 99.25 per cent. 
lead, 0.25 per cent. cadmium, and 0.5 per 
cent. antimony. Its principal use is for 
cable sheathing. No. 2 consists of 98.25 
per cent. lead, 0.25 per cent. cadmium and 
1.5 per cent. tin. It is specially suitable 
for water-pipe as its higher tensile qualities 





allow weights of pipe lower than in pure lead 
to be used for equivalent purposes. 

Tellurium lead consists of ordinary soft 
lead to which has been added tellurium in a 
proportion of approximately one pound of 
tellurium to a ton of lead. This alloy has the 
peculiar characteristic of increasing strength 
under strain. This means that as the stresses 
rise in the material, as in pipe, under the 
action of frost or water hammer, so does the 
strength. Similarly cold working of the metal 
increases its strength. Tellurium lead is 
particularly suitable for use as water-pipe in 
places subject to vibration, such as in certain 
factories and particularly in ships. 


Leadburning 

Leadburning is a variety of welding. As 
a process it has been known for centuries, but 
only since the invention of the gas welding 
flame have its possibilities been fully 
exploited. Two kinds of equipment are 
used, an oxy-coal gas flame and an oxy- 
acetylene flame. Both technique and results 
vary according to the type of flame, but in 
general the joints are similar to those in the 
welding of other metals and consist either in 
adding metal from a filler rod or melting down 
the edges of the two pieces to be joined after they 
have been turned up together for this purpose. 

The process is a rapid one, so rapid that 
little heat is lost by conduction. Indeed, lead 
laid on wood can be joined by leadburning 
without charring the wood. Leadburning on 
cast leadwork does not cause any change in 
the structure of the material, but in milled 
lead the process changes a rolled structure 
into one that is cast and therefore of lower 
tensile strength. Hence it is customary to use 
a filler rod when burning milled lead to give 
added thickness to make up for the loss of 
strength. 

Leadburning has one great advantage over 
the use of solder for jointing. Solder, owing to 
its tin content, has a different coefficient of 
expansion from lead and therefore, under the 
influence of successive expansions and con- 
tractions, soldered joints are liable to crack. 
On the other hand, in leadburning, the 
variation in expansion between the weld 


Zit WNW C 


By J. W. 


Inc is) the Cinderella) of the archi- 
/ tectural metals in’ this country, for 


its very real merits have been almost 
completely overlooked at least by the present 
generation, — The architect mainly accepts it 
as a poor substitute for lead or copper in 
rooting, and as the cheaper metal in’ the 
mantifacture of brass and bronze alloys. 
The position, however, is very much_ the 
reverse on the Continent, where it has no 
such unhappy reputation. This difference 
in popularity might very well be investigated, 


Knight 


since, generally speaking, there is little varia- 
tion in the building materials used throughout 
the world, except in isolated places where 
transport is lacking. Curiously enough, there 
is practically no mention of zinc in the usual 
English text-books, and references are rarely 
made in the building trade training courses. 

To some extent, the bad reputation of 
zinc is due to differences in roof design in this 
country where the metal has been mainly 
used for flats—particularly the ‘‘ back addi- 
tions ” of cheap weekly property built about 


LEAD 


metal and body metal (which are the same) is 
negligible. Consequently, leadburning is par- 
ticularly suitable for the jointing and repair of 
sheet leadwork. 

Recently a leadburning outfit has been 
developed which is light enough to be carried 
up a ladder by one man. This renders very 
satisfactory repair of roofs and gutters easy 
and cheap. It also gives an alternative 
process to bossing against awkward shapes 
that is economical of time and labour, and a 
new technique of “ tailoring ” lead by bending 
up flat sheets and burning the joints may well 
take the place of the traditional raising or 
** bossing ”’ from the sheet. Such work is, of 
course, of equal thickness throughout and so 
may be used for a wide variety of new 
technical purposes. 

Leadburning is being used increasingly for 
jointing pipes. Indeed in chemical works it 
is essential because soldered joints are liable 
to attack. While it has certain limitations 
in everyday plumbing practice, under favour- 
able conditions the cost of burned joints both 
in sheet and pipe is about half that of soldered 
or wiped joints. The characteristic appearance 
of a lead-burned joint is a series of intersecting 
circles (see illustration on previous page). These 
are really solidified pools of lead that have 
been melted. 


PEWTER 

The early forms of pewter were lead-tin 
alloys and were of course widely used in the 
form of plates and drinking vessels. Later 
other metals were introduced in increasing 
proportions, often replacing a large part of 
the lead as in the material known as * plate 
pewter.” In England pewter has lost much of 
its popularity in the last few decades and its 
use for bar fittings is now relatively rare. In 
Sweden, however, it has recently become very 
popular for decorative work, largely because 
of the skill shown in the finishing of 
the metal. Actually, contrary to popular 
belief, the alloy used is identical with that 
common in England, the difference depending 
entirely upon the methods of surface finish 
employed. 


fifty years ago, where metal of insuflicient 
thickness has been used. 

In France, its chief use has been for mansard 
coverings, and in Germany for low-pitched 
roofs. In both cases, any soot or dirt 
deposit is rapidly washed away, whereas a 
flat roof lies wet and is never really clean. 
The material is recognized as one of the best 
roofings in Paris, and is dealt with fully in 
all the standard text-books. Its popularity 
may be gauged by the fact that, in looking 
over Paris from the Courtyard of the Sacré- 
Coeur, there are only four buildings on which 
it is possible to distinguish any other roofing 
material, and even on these a good deal is 
used for flashings and gutters. As a result of 
this wide use, zinc workers are an established 
and well organized trade. The subject is 
fully dealt with in the training centres and 
apprenticeship schemes are still universal. 

In England, however, there is no specialist 
course in any one of the building trade training 
schools, and entry to the trade is in no way 
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The traditional use of lead, 
plumbing apart, is for flat 
or low-pitch roofs. This 
photograph shows the aisle 
roof of Cobham Church, 
Kent. The interesting geo- 
metrical shape derives from 
the gutter falling in either 
direction from its highest 
point in the middle distance. 
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Zinc is shown here as an 
alternative roofing material. 
The photograph of the 
Crystal Palace, as it was 
re-erected on Sydenham 
Hill, shows the flat stretches 
of zinc roofing between the 
the areas of glass. 
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Zine for roofing: top 
row, German examples 
laid on the standing seam 
system. A steep pitched 
domestic roof and a low- 
pitched roof to the apsidal 
wing of a school. Con- 
tinuous strip has been 
used, making it possible 
to omit cross joints. The 
triangular sheets for the 
conical roof are cut in 
pairs so that there is none 
of the waste which would 
occur had it been cut from 
short sheets. Bottom row, 
English examples: (left) 
on the Surrey Commercial 
Docks and (right), a flat 
roof laid on the traditional 
cap and roll system. 


Zinc base die castings. 
detail can be reproduced. Die-casting has been used in engineering for 
many years, but has not been used to any great extent for hardware. 


The use of zine alloys for this purpose is new. 


organized. 


the work, who, by under-cutting prices and 
employing unskilled labour, still further 
impair the reputation of the metal. That 
the technical objections to the metal have 
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Three examples showing the accuracy with which 


The technical advantages 


advantages, is obvious when the life of work 
executed with reasonable weight sheet is 
considered. For example, the roof of Snow 
Hill Station in Birmingham is still sound 
after some fifty years, despite exceptionally 








are considerable and it is probable that their introduction will increase 
the use of die-castings for hardware to a considerable extent and may 
make as great a change as the introduction of hot pressed metal in 
lieu of sand casting has in the production of plumbers’ brasswork. 


In addition, a fair proportion of been over-stressed to the exclusion of its polluted atmospheres inside and out. A life 
the laying is done by firms unqualified for 


of twenty-five years for flats is the minimum 
likely to be obtained in industrial districts, 
and considerably longer lives are known. 

In England, most roofs are laid on the cap 
and roll system. In Germany, the standing- 





seam or double welt is quite common, prob- 
ably because it is more generally laid to a 
pitch rather than on flats. Within the last 
few months, however, the Germans have 
developed an autogenous welding process. 
This was intended to reduce the consumption 
of tin in solder, which is wholly imported ; 
but should the welding process prove tech- 
nically sound, it may be assumed that it will 
ultimately effect a revolution in laying 
technique. Due allowance will always have 
to be made for expansion and contraction, 
but this can be more economically done 
without the double fold of the welt, or the 
complication of the cap and roll. 

Throughout the Continent, zine rain-water 
goods are largely used. They require, 
however, to be supported at frequent intervals, 
as the front edge of the gutter tends to get 
out of line and to look untidy. The real 
advantage of zine for such purposes lies, 
however, in its complete immunity from 
damage by frost, and the ease with which the 
back of the gutter can be dressed up under 
the bottom edge of the roof covering, so as to 
form a really water-tight joint. In England, 
zinc down-pipes have, quite needlessly, only 
been looked uponas a substitute for lead or iron, 
and cases are known where a good deal of 
ingenuity has been expended in trying to 
imitate the characteristic ears and joints of 
the other metals. 


GOLD LEAF 


By M. Seifert 


OLD leaf, in spite of modern commercial 
ahd research, is still produced by hand, in 

the same way that it has been for 
countless centuries, certainly for four thousand 
years and very possibly more. The quality 
and colour of the leaf depends upon the 
addition of minute quantities of copper and 
silver to pure fine gold. This is melted and 
cast in 6 in. by 1 in. by } in. moulds. 

The resulting ingot is then passed between 
highly burnished steel rollers. During this 
process the pressure is steadily increased and 
annealing frequent. This produces a ribbon 
1} in. wide and 1/1000 in. thick. Pieces of 
this ribbon 1 in. square are then placed 
between the leaves of a “ cutch,”’ which is 
made up of 200 sheets of fine vellum and is 
4 ins. square. The cutch is bound with parch- 
ment bands and then beaten with a 20 lb. 
hammer for about thirty minutes, until the 
gold squares have spread to the edges of the 
cutch. 

The gold leaves are taken from the cutch 
and quartered, each quarter being placed be- 
tween the skins of a “ shoder,” which has 
800 skins 4$ in. square. The shoder is 
carefully beaten for about two hours with a 
12 Ib. hammer, until the gold leaves have 
reached the size of the shoder skins. After 
they have been removed from the shoder, 
they are quartered again with a sharpened reed. 

When the gold leaves are ready for the final 
beating, they are placed between the skins of a 


Another use which is common on the Con- 
tinent, but rarely seen here, is for sheathing 
the top of window-cills and parapets and, 
particularly in France and Germany, for the 
complete covering of chimneys. Great in- 
genuity is shown in the fixing methods, 
and there is no doubt that such a metallic 
cloak gives excellent protection against 
the entry of water. How far this custom 
is likely to grow in England, is not clear, 
but there is at least as great a need 
for it in our damp climate as on the 
Continent. 

An interesting comment on the value of 
pure scientific research has recently arisen in 
connection with the protection and repair of 
old and partly perished zine work. It was 
known that the phenol content of coal tars 
under favourable conditions has a_ serious 
corrosive action on zinc. For this reason, in 
Germany great stress is laid on the need for 
‘“ tar-free ’ waterproof felts on which the 
zine is laid, and for “* tar-free ”” mastic repair 
compounds. Recently, however, it has been 
found that some of the products of decom- 
position of bitumen compounds can, in the 
presence of sunlight, produce rapid corrosion. 
This provided the explanation for a series of 
otherwise wholly inexplicable failures. Un- 
fortunately, the knowledge of both causes of 
corrosion has never spread far in England, 
and it is still remarkably common to find a 


One of the few in- 
dustries not yet 
mechanized. Gold 
beating by hand 
exactly as it has 
been done for at 
least 4,000 years. 


“mould” which consists of 1,000 51 in. 
square sheets of gold-beaters’ skin. Incident- 
ally this mould is less than 1 in. thick, weighs 
but a few ounces and costs almost its weight 





ZINC 


coat of tar being applied to zinc flats to 
increase their life. 
Zinc is sold in this country mainly in sheets 


.from 7-10 ft. in length, but it is becoming 


common on the Continent to use continuous 
wide strip, which is not only easier to handle, 
but greatly reduces the waste. Stock section 
gutter and roll caps are also available, as are 
seamed round pipes, all bent up from sheet. 

The gauge under which zinc is sold is an 
interesting survival from the nineteenth 
century, for not only is it not standardized, 
but the ratio of number to thickness runs 
exactly opposite to that for any other 
metal, sheet or wire. It is not surprising 
therefore that architects are confused, and 
that light gauges are often substituted for the 
correct weight of sheet for roofing work. 

Perhaps the most interesting recent develop- 
ment in the trade is that of zine-based 
die-castings (see illustrations on the previous 
page). These seem likely to play an 
important part in the hardware trade in the 
near future. 

As has been said, the real value of zine has 
been largely overlooked in this country, but 
there seems reason to believe that only 
small changes in the methods of marketing 
and slight technical improvements in the 
method of laying will be found enough to 
enable the old market position of the metal 
to be regained. 


in pure gold. It is during the five hours of 
beating with an 8 lb. hammer that the quality 
of the leaf is determined, and it is here that 
the greatest skill of the beater is required to 
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GOLD LEAF 


A traditional example of the use of gold 
leaf is the ball of flames which crowns the 
Monument, commemorating the Fire of 
London. It has been re-gilded this spring. 
The Monument was designed by Sir 
Christopher Wren in 1673, in collaboration 
with the City Surveyor, Robert Hooke. 


PLATE vii June 1937 


44 ee 


2 


2° 


. 


“ 
‘ 


. a a 
























teen 


Gold leaf. 





keep the leaf free from stains, holes or cracks. 
The succeeding stages are performed by 
women and it takes many years of apprentice- 
ship to make an efficient worker. 
of gold, after being removed from the skin, is 


Each leaf 





Left, melting, casting and rolling the strips. Right, beating in progress. 


individually cut to size and then placed in a 
book containing 25 leaves. 

The usual quality of leaf—known as “ best 
English,” assays at over 23 carat, but for 
exterior work “ Pure Fine Gold ”’ is generally 


used which assays at the full 24 carat. 
Varying colours from white to almost red can 
also be obtained by suitable alloying. 
During the whole process, the gold is 
handled with boxwood pincers about 12 ins. 
long, and never touched by hand. The 
amazing malleability of gold is a property 
that is seldom realized. Beaten to its thin- 
nest form, a quarter of a millionth of an inch 
thick, one ounce of gold in leaves would 
cover an area of about 250 square feet. 
Goldbeating is one of the few remaining 
industries where the art has been handed 
down from father to son. In some eases the 
actual blocks of marble on which the gold is 
beaten are centuries old, and this is evidenced 
by the deep holes that have been worn in the 


blocks by the light pressure of the beater’s 
thumb as he holds down the mould. Many 


of the hammers have been acquired in the 
same way, and it is the continual wielding 
of the hammer that explains the exaggerated 
development of the gold beater’s right arm. 


Wells UNFAMODLIAR METALS 


briefly with a few instances in which 

some of the more unfamiliar metals are 
introduced in modern buildings. In order to 
get some idea of the relationship between the 
lesser known and the more common metals, a 
table showing all the known metals is given on 
the next page. The table is based on 
Mendeléeff’s famous periodic classification of 
the chemical elements and will be well known to 
any student of chemistry. The arrangement of 
the elements in this table follows, according to 
modern theories, the internal structure of the 
atoms; thus, reading from “lithium” in the top 
left-hand corner to ‘* uranium” in the bottom 
right-hand corner, the atom of each successive 
element has one more electron than in the 
preceding one, while the elements in any 
vertical group show a _ similarity in_ the 
arrangement of their electrons. It is, there- 
fore, not very surprising that in this table we 
can see a definite order of the properties of the 
metals. Thus, the lighter metals are found in 
the top left-hand corner, while the denser 
metals are towards the bottom or to the right 
of the table. The elements are divided into 
eight vertical groups, and there are distinct 
similarities between the metals in each group. 

It is now proposed to deal in a very brief 
manner with each group in turn, omitting 
any mention of the well-known metals whose 
architectural values are dealt with in the 
preceding articles of this issue. It will probably 
be noticed that each group of metals is sub- 
divided into two vertical lines, and that, apart 
from purely chemical considerations, there is 
but little similarity between them. 

In Group I, the first division consists of the 
‘alkali’? metals—these are extremely reactive, 
and will burn or decompose water with, in 
some cases, almost explosive violence. Their 
use as metals is, therefore, extremely limited, 
as, for instance, the employment of lithium 
and sodium in the casting of copper alloys to 
remove oxygen which, if present, would tend 
to make the metals brittle. Rubidium and 


I this article it is proposed to deal very 
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ALSO USED 


caesium are used for photo-electric cells. 
Such cells are sometimes used nowadays to 
control lighting, or automatic doors, as on 
London’s Underground, where a train entering 
certain stations cuts off a small beam of light 
focused on a photo-cell, and thus switches on a 
set of lamps at the edge of the platform. Again, 
in shops or stores, a person about to enter a 
door may put into operation a similar device, 


which automatically opens the door. Inthis 
group come also silver and gold. Silver 


plating is still used as a decorative finish for 
interior fittings, and “ oxidized ” silver finishes 
are still much used, though probably not to 
the same extent as formerly. Gilding is dealt 
with elsewhere. 

Group II of the Table is divided into the 
‘*‘alkaline-earth ” metals and the zinc series. 
The former, like the alkali metals, are rather 
too reactive to have many uses, though, of 
course, the “compounds” of calcium play a 
tremendous part in the construction of build- 
ings, the use of cement being based on the 
chemical reactions taking place when certain 
calcium silicates and aluminates are mixed 
with water. Calcium is used as a deoxidizer for 
copper, and .03 per cent.—.04 per cent. of this 
metal improves the quality of lead for electric 
cable sheathing. Other metals added to lead 
to improve its strength include silver (a.01 per 
cent. addition), which raises its ‘‘ creep” 
strength, and cadmium, which, together with 
either antimony or tin, is recommended to 
prevent intercrystalline cracking of lead pipes 
subject to “fatigue”? by vibration. The zine 
metals show an increasing order of stability 
to atmospheric corrosion as we read down the 
column from beryllium to mercury; such 
gradations of properties can be seen through- 
out the classification. Thus, while zine is 
used for coating water cisterns, etc., cadmium, 


IN ARCHITECTURE 


which is much more expensive, is used for 
covering nuts, bolts and locks where they may 
meet more severe atmospheric corrosion con- 
ditions, such as are found near the sea. 

As well as the similarities of the metals in 
the same group, those which are found hori- 
zontally, side by side, in the table, often 
resemble one another in their behaviour. Thus, 
the three metals beryllium, magnesium and 
aluminium show very similar properties. All 
three are very light, beryllium and magnesium 
being about half as light again as aluminium. 
The use of magnesium alloys for aircraft is 
already very common, but the use of 
beryllium for such alloys has not yet met with 
success. This interesting metal is as strong as 
steel and has a fairly good  corrosion- 
resistance but, unfortunately, lacks ductility. 
At the present time it is a good deal more 
expensive than silver, but the latest surveys 
indicate that sources of beryllium in South 
Africa may be really substantial. The use of 
this metal for alloying to copper is already well 
established—small amounts are used 
deoxidizer for bronze, while an addition of 
2} per cent. to copper makes excellent springs 
for electric contacts—these are specially useful 
where repeated flexures are needed in such 
devices as flashing signs. Architecturally, 
aluminium alloys containing 2 per cent. 
9 per cent. of magnesium (e.g., ““Birmabright”’) 
are of great value owing to their excellent 
resistance to corrosion. 

The third group includes, beside aluminium, 
the metals thallium and cerium. Thallium is 
nowadays produced in the United States on 
a moderately large seale; its price is approx- 
imately that of silver; silver-thallium alloys 
do not tarnish in the air. Cerium is the 
only one of the “rare earth” metals used 
commercially; its alloy with iron is the 


as a 





“flint” which is used in cigarette and gas- 
lighters. 

In the first division of Group IV come 
carbon and_ silicon, two non-metals (with 
which we may also class phosphorus—Group 
V.). These are of great importance in 
metallurgy, as they dissolve and form alloys 
with the metallic elements. Thus, the alloy of 
iron with carbon is the basis of every type of 
steel, while a great number of the aluminium 
alloys contain silicon, many of which, like the 
5 per cent. silicon alloy, have very good 
corrosion-resistance, especially near the sea. 
Titanium, which also comes in this division, 
has only recently been much used in the 
metallurgical field. It is by no means a rare 
metal; indeed it occurs very abundantly. Lead 
and tin are found in the second division of this 
group. Tin, though not usually connected 
with building construction, actually plays 
quite an important part: for example, it is 
used as a lining for lead water pipes, in solders 
for plumbing, and as an alloying addition to 
copper to form bronze. 

The use of columbium (Group V.) has a 
rather interesting history. Quite recently it 
was discovered that very successful welding 
of stainless steel was possible if the welding 
rods used contained columbium. It was then 
calculated that the amount of columbium at 
that time available would be insufficient to 
supply the amount of welding rod needed, and 
a search for new sources of columbium was 
made. After surveying in U.S.A. and Canada, 
an abundant source of ore was finally found in 
Africa, and now today there is sufficient metal 
available to meet all the requirements. The 
second set of metals in Group V. are used 
almost entirely as additions, for ‘* hardening ” 


CLASSIFICATION OF THE METALS 


THE UNFAMILIAR 


the softer metals. Arsenic is added in very 
small quantities to some grades of copper, 
while antimony is added to tin to form pewter, 
which is of late being used again to some 
extent for ornamental fixtures, such as lamps 
and candelabra. (A nice gradation is found in 
the cost of the elements of this group—ranging 
from free nitrogen and the almost valueless 
arsenic to antimony and bismuth at 9d. and 
4s. a pound, respectively—about which fact 
the writer is at a loss for a purely chemical 
explanation.) 

In the next group are three metals, the main 
applications of which are found in. steel. 
Chromium is used in stainless steels while 
molybdenum and tungsten (also vanadium— 
Group V.) are used in structural steels. 
Tungsten is also used for the filament wires 
for electric lamps. 

Of the two metals of Group VII., manganese 
is used in large quantities for strengthening 
steel, brass, bronze and aluminium-alloys, 
while rhenium, the most recently discovered 
element on our list, already has one commercial 
application (for thermo-couples) and is being 
considered as a non-tarnishing plated coating. 

The final group includes both the cheapest 
and the most expensive metals that the 
architect is likely to meet; namely iron and 
rhodium. It will be notice that this group, 
which is arranged rather differently from all 
the former ones, contains the three magnetic 
elements—iron, nickel and cobalt, and the 
six * platinum” metals. Nickel is chiefly 
associated with the modern non-tarnishing 
metals, and enters into the composition of 
stainless steel, nickel-silver, Monel metal, and 
the nickel-bronzes ; while a deposit of nickel is 
nearly always used as an undercoating for 


METALS 


chromium plating. Here we might also 
mention the nickel alloys which are used for 
the ‘elements ”’ of electric fires and radiators. 
The most usual alloy for these is one con- 
taining 80 per cent. of nickel and 20 per cent. 
of chromium; though newer alloys are now 
coming into use (e.g. one containing 65 per 
cent. nickel, 15 per cent. chromium and 
20 per cent. of iron—which is somewhat 
cheaper to produce). The platinum metals are 
characterized by their non-tarnishing proper- 
ties. The least expensive of these is palla- 
dium; this can be beaten out into leaf like 
gold, and has been used in this form for 
covering picture frames. Platinum is used in 
the ‘catalytic’ type of gas-lighter. This 
consists of a wad of asbestos wool impregnated 
with platinum powder, which automatically 
ignites the gas. Palladium, platinum and 
rhodium can also be used for electro-plated 
coatings, and give very beautiful effects. In 
spite of the differences in the prices of these 
metals, the cost of plating is very similar for 
all three. Palladium plating has to be rather 
thicker than platinum, and platinum rather 
heavier than rhodium, to produce good 
coatings. Rhodium plating, which produces 
the most perfect non-tarnishing ‘ finish ” of 
the three, has in recent years become quite a 
commercial practice. These coatings, which 
are only a few millionths of an inch in 
thickness, are frequently used to render 
silverware untarnishable, and in spite of the 
high cost of rhodium (some £17 an ounce), the 
extreme thinness of coating needed makes it 
not an altogether unreasonable proposition to 
rhodium-plate architectural fittings, where the 
highest quality of workmanship is required. 


M.A. 


(after Mendeléeff) 







































































GROUP | GROUP II GROUP III GROUP IV GROUP V GROUP VI GROUP VII GROUP VIII 
| 
Lithium Beryllium * [Carbon] * * x | 
Sodium Magnesium | ALUMINIUM | [Silicon] [Phosphorus] * * 
Potassium Calcium Scandium Titanium Vanadium CHROMIUM | MANGANESE | IRON NICKEL Cobalt 
COPPER ZINC | Gallium | Germanium Arsenic * * 
Rubidium Strontium Vitrium Zirconium | Columbium Molybdenum | Ruthenium Rhodium Palladium 
SILVER | CADMIUM Indium TIN | ANTIMONY Tellurium 
Caesium Barium Ceriumand 14) Hafnium Tantalum Tungsten Rhenium Osmium Iridium PLATINUM 
other Rare 
Earth metals 
| 
GOLD | MERCURY Thallium LEAD BISMUTH | 
; | 
Radium Thorium Uranium | 








The “ familiar” metals are in capitals. 


Elements in brackets are non-metallic elements. 


The positions of other non-metals 


are indicated by asterisks. The metals which have regular commercial use today are underlined. 


A BIBLIOGRAPHY, CLASSIFIED TO CORRESPOND WITH THE PRECEDING ARTICLES, IS GIVEN ON PAGE 300. 
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MATERIAL 
TECHNIQUE: 
DESIGN 


For this page and the following one 
a series of chairs has been collected 
with a view to demonstrating how 
intimately design is bound up with 
the qualities of the material and 
the characteristics of the process 
used to work the material. In no 
materials is this relationship so 
apparent as in the metals, as the 
wide divergence of shapes em- 
ploved in these chairs shows. the 
functional demands being. of 
course. the same in each case. The 
first photograph shows a pair of the 
split-strip aluminium chairs de- 
signed by Marcel Breuer in 1933. 
The lightness of the metal is taken 
advantage of. as well as its high 
tensile strength to give a certain 
amount of spring. It was also 
Marcel Breuer. it will be remem- 
hered, who designed the _ first 
tubular steel chair. The chairs in 
this photograph are the only 
aluminium examples in this series. 
but see also the illustrations of 
three representative chair frames. 
including an old-fashioned and a 
modern casting. on page 268 in the 
article on aluminium. The second 
photograph shows the familiar 
London park chair with wooden 
slatted seat and back fixed to a 
wrought iron frame, of rods and 
flat bars riveted together. They 
are typical of the greater rigidity 
of mild - steel. Alongside — are 
examples of a heavy steel chair 
designed for the  out-door 
terrace of the Shakespeare 
Memorial Theatre at Stratford-on- 
Avon by the architects, Scott, 
Chesterton & Shepherd. Advan- 
tage has been taken here of the 
yi 
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a TT ay Be . flexibility of flat steel strips to give 
a natural spring seat. The first 
photograph on this page is a good 
example of the fashionable tubular 
steel chair, in which spring is 
again attained by means of the 
tensile nature of the material; 
but in this case (as distinct from 
the previous one) the stability of 


the whole chair also depends on | 
the strength of the tubular section. 
Alongside is a typical (though less 1 


modern) use of cast iron—the most 
rigid of all—for a bench character- 
istic of its location, a_ seaside 





F esplanade. The large photograph { 
below shows the charming light { 
iron chair of French origin, built 

. . . | 
up of rods and thin strips, the 
flexibility of the latter again giving 
a springy seat and back. 
/ 
/ 
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THE FINISHING 
OF METALS 


By S. 


line subjects, highly specialized in itself, 

which the architect cannot avoid encounter- 
ing from time to time. The writer, who has had 
the privilege of lecturing to architectural societies 
both in London and the provinces at which metal 
finishing problems have been discussed, does not 
wish to imply that the average architect finds the 
subject distasteful, but his experience suggests 
that the complexities of the subject probably 
prompt the architect, already burdened with 
technical data of the most diverse kind, to leave 
its technicalities to the metal finisher. 

Occasionally one meets an architect who, 
possibly because he has made use of metal 
finishes in some special manner, is keenly inter- 
ested in the technical aspect, but he is the excep- 
tion rather than the rule. The more usual 
attitude towards metal finishes is that, as a 
result of the modern trend of development in 
design and materials they appear to be a neces- 
sary evil, but that to achieve a really effective 
and durable ** job ” needs a considerable amount 
of luck rather than judgment ! 

There appears to be a prevalent feeling that a 
metal finish is by nature ephemeral, that it has 
not the substantial merit of a material which is 
solid right through, and that therefore one 
cannot expect too much from what after all 
amounts to no more than a superficial effect. 
In other words, there is fairly widely current a 
rather contemptuous view of the real value of 
plated or painted products. 

The writer feels that he can do no _ better 
service to architects than to dispel this view. 
In the first place, in the nature of things one 
must continue to employ metal finishes, since 
they are the means of producing decorative 
effects which can be produced in no other way. 
That they lack * solidity’? does not imply 
that they must necessarily be non-durable ; 
on the contrary metal finishes are pre-eminently 
valuable as combatants of corrosion. 

The editor of this Journal, in inviting the 
author to write this article, made the suggestion 
that “plating is not a method of giving 
an improved appearance to a necessarily shoddy 
core; in fact it is as legitimate a method of 
finishing as veneering in the cabinet trade.” 
This in the writer's view states the case for metal 
finishes very modestly. If veneering in the 
“ase of wood is an accepted and an approved 
practice, then plating and kindred methods of 
finishing in the case of metals should be given a 
pre-eminent place. The fact is that plating, 
when produced under scientifically controlled 
conditions, possesses important properties, such 
as that of protecting the metal, which veneering 
cannot claim in the case of wood. 

Lest it be thought that the object of this 
article is a hymn of praise to metal finishes, it 
should be clearly understood that the quality 
of the latter entirely determines its value to 
the architect, engineer, or other user. Here we 
come to the crux of the matter. It is a fact that 
the quality of plating can, and does, vary to a 
very considerable extent, depending very largely 
on the source of supply. The following extract 
from a lecture by the author to the Architectural 
Association some two years ago summarizes the 
position, and unfortunately still holds good : 

“It is a very unfortunate fact that superficially 
it is not always easy to distinguish between a 
good and a shoddy finish. In the case of electro 
deposits, for example, copper, nickel, chromium 
or cadmium plating, even the expert has 
difficulty if he is not allowed to submit the 
deposit to tests. How much more readily is the 
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engineer or architect deceived? There are un- 
scrupulous metal finishers, although their number 
is rapidly dwindling, who are prone to take 
advantage of this fact, and unfortunately they 
are encouraged by a certain type of buyer who 
is ruled exclusively by the cheapness of the finish 
he purchases. . . . . Meantime, a bad impression 
is created which reacts adversely both on the 
metal finishing industry and the manufacturers 
of the product treated.” 

Having said that, both the cause of present 
dissatisfaction with metal finishes in general and 
with plating in particular, and also its remedy, 
become apparent. If metal finishes are ordered 
on the understanding that they are produced to 
a rigorous specification, containing certain 
minimum requirements, failure to comply with 
which will mean rejection of the article, then the 
supply of a satisfactory ‘* job” will be assured. 

The inherent difficulty of the architect lies in 
the fact that he usually does not know what to 
specify and is therefore in the hands of the 
metal finisher. If he is fortunate enough to find 
a reliable firm, he will thankfully delegate all the 
specifying to them and hope for the best. If he 
finds himself continually in trouble on finishes 
then his only remedy is to specify his require- 
ments technically. To do this he must either 
acquire the necessary technical information on 
the subject himself, or in the absence of officially 
recognized specifications, seek the advice of an 
expert to guide him. It is a curious fact that 
while most architects are usually very glad to 
take expert opinion on any specialized work 
connected with the construction of a new 
building, the idea of consulting a metal finishing 
expert to look after this part of the undertaking 
is seldom adopted. 


THE PROPERTIES OF 
PLATING 


The life of a metal finish, or indeed any type 
of finish, and its general serviceability depend on 
the process which has been employed and _ the 
care which has been taken in its production. 
If this has been carried out efficiently, then the 
finish is imbued with a number of essential pro- 
perties, of which the most important are 
enumerated below. 


Adhesion 


For example, the degree of adhesion between 
plating and the basis metal on which it is 
deposited is amazingly high. A good _ nickel 
deposit on steel would require a force of the order 
of 20 to 25 tons per sq. in. to part it from 
the basis metal, so well is it *‘ anchored.” 

Reference has already been made to the 
extraordinary degree of adhesion which may 
be attained by electrodeposits. This is the 
case if they are properly produced. The degree 
of adhesion, which greatly affects the resistance 
of the coating to sudden knocks or stresses, and 
indeed to wear generally, may vary from the 
virtually non-detachable to the complete 
absence of adhesion. 

The metal finisher has to guard against any 
intervening foreign body between the finish and 
the basis metal, the presence of which prevents 
the * inter-atomic ” type of locking between the 
two already referred to. The surface of the metal 
must be perfectly clean before the deposit is 
applied. Cleanliness such as is commonly under- 


stood by the layman is not sufficient. Even when 
the surface has been freed from every trace of 
grease, an oxide film may still be attached to it 
which must be removed and the virgin metal 
exposed, upon which the new coating isdeposited. 
This chemical cleanliness of the surface is 
achieved by very rigorous methods in the 
plating shop, which may involve an organic 
solvent vapour de-greaser, an alkaline detergent 
degreaser, and an acid electrolytic etch, with 
numerous washes in clean running water between 
ach step. 


Thickness 


Perhaps no single property of the deposit is as 
fundamentally important as the thickness, which 
in turn determines that important property, the 
corrosion resistance of the finish. If the architect 
does nothing else, he will have solved his metal 
finishing problem to the extent of some 75 per 
cent. if he sees that he gets a deposit of a given 
minimum thickness. The exact figure depends on 
the nature of the deposited metal and also the 
degree to which the basis metal requires to be 
protected. Thus, it is obvious that steel and 
ferrous structures generally will require to be 
protected to a greater degree than brass, bronze, 
copper, and non-ferrous metals in general. 

Taking the non-ferrous metals first, those 
mentioned above which have a considerable 
quantity of copper in their composition will 
require something of the order of 0.0004— 
0.0005 inch in thickness of nickel for their 
protection against both external and internal 
atmospheres. 

It is well known that while nickel plating is not 
very much in evidence today as a visible finish, it 
nevertheless figures very largely as a finish which 
is not seen, because it is now very commonly 
covered with a thin layer of chromium. 
Practically all the chromium plating at present 
produced is applied over an undercoating of 
nickel. It is the quality of the latter which 
largely determines the corrosion resistance and 
general performance of the chromium finish. 
However, whether nickel is applied as a finish by 
itself or as an undercoating, the thickness 
requirement is practically unaffected. 


Zine Base Alloys 


A non-ferrous basis material which is very 
much to the fore at present is the zine base alloy. 
While alloys of this type, the preponderating 
constituent of which is zine, are finding increasing 
use in the manufacture of the smaller kind of 
article, its use for door handles and other internal 
architecture fitments suggests that this is a 
material which may enter the building trade 
increasingly in the future. 

When polished, zine base alloys look attractive, 
particularly as when die-cast they faithfully 
reproduce the design of the mould with admirable 
sharpness. Zine, however, is a relatively easily 
corrodible material, and exposure to the 
atmosphere may result in comparatively rapid 
deterioration. It should therefore be protected 
and chromium plating again has been found to 
produce satisfactory effects. As an undercoating 
both copper and nickel plating, and usually both, 
consecutively in the order named, are applied. 

In view of the corrodible nature of the base 
metal, as compared say with brass or bronze, a 
somewhat thicker deposit than that specified 
above would be required to attain the same degree 
of protection. Certainly in the case of outdoor 
fitments the thickness of nickel should be not less 
than 0.00075 in. 

Zine base alloys, in common with other base 
metals are now also being finished with organic 
materials, e.g. cellulose acetate products. 


Ferrous Material 

If steel is the basis metal then the thickness 
must be increased. It is now generally recog- 
nized that a minimum thickness of nickel of 
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1/1000th of an inch (0.001 in.) is necessary to 
protect iron and steel, and that for special condi- 
tions, e.g. continuous exposure to the atmosphere 
or marine or tropical locations, a thickness in 
excess of this must be specified. The precise 
thickness may vary from 1.5 to 2/1000th of an 
inch, depending on the severity of the conditions. 


Electro-Chemical Protection 

While this thickness is necessary for nickel 
deposits (and about the same thickness would 
apply were the coating copper instead of nickel) 
thinner deposits of certain other protective metals 
are effective. These protective metals do not 
act purely as mechanical envelopes of the basis 
metal, shielding it from corrosive influences, but 
also as electro-chemical protectives. Zine and 
cadmium in particular exercise this valuable 
function and are now commonly employed by 
engineers, and to a lesser extent by architects 
(who do not perhaps like the decorative value of 
these metals so much) for the purpose. 

The electro-chemical action arises through the 
fact that both zine and cadium are actually more 
corrodible than practically every type of ferrous 
metal. Hence when a piece of steel coated with 
either of these metals happens to be damaged, 
resulting in the exposure of the steel, the electro- 
chemical effect occurs as a result of a battery 
which is set up between the basis metal, the coat- 
ing, and any moisture (e.g. that in the atmos- 
phere) in their neighbourhood. Under these 
conditions the zinc or cadium coating corrodes 
* sacrificially ’ and the steel is unaffected until all, 
or nearly all, of the coating in its neighbourhood 
has disappeared. This of course is the principle 
of the durability of galvanized iron, which will 
remain uncorroded until the zine coating has 
been almost completely dissolved. 

A thickness of about 0.0003-0.0004 in. in 
the case of cadmium and zine plating may 
accordingly be specified depending on the service 
conditions which it is anticipated will be en- 
countered. 


Porosity 

The porosity of the deposit is an obviously 
important factor in that however thick the 
deposit may be, if its condition resembles that of 
a sieve then the protection which the basis metal 
derives will be purely localized to the non-porous 
parts of the surface. Fortunately the porosity 
of a deposit is linked up with the thickness to a 
very large extent, i.e. as the deposit is pro- 
gressively thickened so is the porosity corres- 
pondingly reduced. In general, deposits of the 
order of 1/1000 of an inch, certainly in the case 
of nickel, are pore-free. 


Uniformity 

The question of uniformity of a metal coating is 
particularly pertinent in the case of an electro- 
deposit in view of the fact that plating processes 
inherently produce coatings which are more or 
less non-uniform. The process is popularly 
imagined to be a kind of * dip” in a chemical 
solution, which results in all parts of the article 
plated being covered uniformly with metal—in 
a rather similar manner to that which applies in 
painting or lacquering. Nothing is further from 
the facts. Plating arises through highly complex 
electro chemical phenomena. The electric cur- 
rent, for example, taking the path of least 
resistance, will tend to focus on those parts of the 
article being plated which are nearest the walls 
of the plating vats which are lined with anodes. 
As a result more metal will deposit on such 
* high-lights * of the immersed job than on the 
flat or recessed portions. In a word, the metal 
distribution of the coating may vary to a con- 
siderable extent. 

Since the weakest link in a chain determines 
its strength, so will the thinnest portion of the 
plating on the surface determine its useful life. 
This fact is an extremely important one, since it 
affects the architect directly on the question of 
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design. This is dealt with further below. The 
main properties of the deposit having now 
been outlined, it is interesting to examine some 
of the newer finishes and to see, inter alia, how 
they apply in these cases. 


CHROMIUM PLATING 


Although chromium plating has now been 
employed for some ten to twelve years, there is 
no falling off in its popularity as a_ finish. 
Perhaps its greatest demerit as an architectural 
finish is the fact that it is so ubiquitous, while 
the cost of its production has been so reduced that 
it can be, and is, applied on the cheapest of 
articles. There are some who decry the blue cast 
in the colour of the metal, while one architect 
known to the author has referred to its ‘* super- 
ficial tawdriness.”” In recent years the colour 
of the finish has been improved, but one cannot, 
of course, gainsay the permanent metallic 
brilliance which in fact is the raison d@étre of 
chromium as a finish ! 

The quality of chromium plating has un- 
doubtedly been improved of late, although it will 
always be possible to obtain cheap chromium 
plating (which is in fact applied to the cheaper 
articles of an ephemeral type, the lasting qualities 
of which do not matter). The architect who is 
influenced by the price at which he can get his 
chromium plating done is always in a doubtful 
position. The price of specified chromium plating 
does not greatly vary among reputable platers. 

Despite the drawbacks of chromium plating, 
there is no sign that it is less widely used for 
architectural purposes. Some architects occa- 
sionally specify stainless steel on the logical 
grounds that a solid material must be superior 
to a superficial one. Stainless steel is, however, 
too expensive for most purposes for which 
chromium plating will do, while it can hardly be 
considered superior from the decorative view- 
point. 

Good quality chromium plating will give 
years of satisfactory service. It devolves on the 
quality of the nickel undercoating as already 
discussed and, what is perhaps little appreciated, 
its maintenance and up-keep. The current 
impression that chromium plating is a stainless 
finish which requires no attention on the part 
of the user is a fallacy which still requires to be 
exploded. Actually, chromium plating which 
is left untended deteriorates fairly rapidly. The 
deterioration is a superficial one, a brown cor- 
rosion product forming in the atmosphere in due 
course especially if this is damp. If, on the other 
hand, the chromium is washed periodically, it will 
retain its original appearance unimpaired. When 
neglected chromium has been cleaned free from 
the brown surface incrustation, it may appear 
satisfactory at first, but if the neglect has been 
a lengthy one, lasting damage will have been 
-aused and early failure of the finish may result. 

It should be remembered, too, that the 
“throwing power” of the chromium plating 
solution—or its ability to provide a uniform 
deposit of chromium—is not of a high order. 
Hence in designing any article which is to 
receive a chromium finish it is as well to employ 
simple shapes. Acute or right-angle bends 
should be avoided; wherever possible angles 
should be rounded off. Similarly, recesses and 
re-entrant parts of the surface are not likely to 
help the finish. Co-operation of this kind with 
the metal finisher, even if the architect loses 
something in the process, will make for a better 
and more lasting effect in the long run. 


ANODIC OXIDATION 


This is a very broad term in chemistry, 
covering a considerable number of widely 
different processes. The architect however 
has become acquainted with it recently in con- 
nection with the finishing treatment of aluminium 
and its alloys. 

Aluminium belongs to that class of metals 
which owe their comparative immunity from 


corrosion to a natural thin layer of oxide on the 
surface. The process of anodic oxidation of 
aluminium is, so to speak, an improvement on 
nature, in that this layer is artificially very con- 
siderably thickened by making the aluminium 
an anode in a suitable electrolytic circuit. 

The first successful anodic process was the 
result of the work of two British chemists, 
Bengough and Stuart, who in 1923 published the 
results of work carried out with a weak chromic 
acid electrolyte. Since then other processes 
using such electrolytes as sulphuric acid and 
oxalic acid have been developed, in which uniform 
voltage conditions are employed and _ shorter 
times required for producing the requisite oxide 
film. 


Properties of the Anodic Coat 


The anodic coat possesses remarkable proper- 
ties apart from its unique protective qualities. 
Thus it is extremely hard, as one might expect 
the oxide of aluminium to be, and therefore 
highly resistant to wear and abrasion. 

The coating is also an electrical insulator and 
has been found to resist comparatively high 
voltages of the order of 1,000 volts under special 
conditions. Hence an anodized piece of alu- 
minium provides an excellent conducting core 
covered with a well insulated layer of oxide. 

The heat radiating properties of the oxide 
represent a marked improvement on the original 
surface. Its light reflecting properties are also 
useful in that the blue cast of aluminium is 
replaced by the whiter oxide, while the even 
etching of the surface resulting from the electro- 
lytic action in anodizing provides a_ surface 
resulting in a high degree of diffusion of the 
reflected light. An even, uniform reflection is 
achieved which has been utilized successfully 
for such special applications as_ searchlight 
reflectors and floodlight equipment. The anodic 
finish thus provides good reflectivity allied to 
quite excellent corrosion resistance of the reflect- 
ing surface to out-door conditions. 

Its most interesting quality is its mordanting 
property, as a result of which it readily absorbs 
dyes. This property has been developed so that 
it is now possible to obtain aluminium which is 
not merely highly protected but attractively 
coloured in almost any desired shade. Special 
colours have been developed which very success- 
fully resist the effects of practically any specified 
service conditions. Coloured finishes of 
aluminium can now be obtained which will resist 
atmospheric conditions, sunlight, heat, rain, 
various chemicals, ete. 

The oxide layer, which is highly absorbent 
when first produced, may be impregnated with 
greases to render it still more resistant. 


Applications of Anodized 
Aluminium 

Anodized aluminium is being used in increasing 
quantity, the applications being extraordinarily 
diverse owing to the fact that there is a con- 
siderable and growing demand for light metals 
which possess high corrosion resistance allied to 
decorative value. 

Perhaps the most important applications of 
anodized aluminium today are aircraft and 
architectural fitments, which are exposed to 
severe corroding conditions. Instances of its 
use in architecture include shop fronts, balus- 
trading, hand-rails, door furniture, grilles, mould- 
ings, canopies, shelving, laylights, bath fittings, 
table and counter tops, panelling, reflectors, lift 
fittings, tiles, bar fittings, tubular furniture, 
lettering, signs, and ornamental metalwork of 
every description. Coloured anodized aluminium 
with a backing of plywood is a new material used 
for panelling, table and counter tops, etc. 

In ordering such material, which is difficult to 
specify in the manner of plated finishes, the 
architect is best advised to ask for a guarantee of 
performance, particularly should he require a 
coloured anodized finish to withstand external 
atmospheres. 
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The earliest form of metal window, in which a flat w rought-iron section was used 
with welded corners and leaded lights, is shown on page 259. This page illustrates 
the more recent developments of metal windows. 2. the typical post-war window 
for domestic work, a standardized and widely-used form based on Georgian propor- 
tions both for pane and casement size. 


It follows very closely the dimensions 
found in traditional Cotswold work, where the width of the casement was deter- 
mined more by the maximum convenient length of the transom stone than the 
qualities of the metal. This width in turn limited the height because of the tra- 
ditional classical proportions. Later, following a fashionable demand, the vertical 
bars were omitted (as in 5) but the general overall dimensions remained the 
same. Recently the proportions have tended to change and the limiting factor 
becomes the strength of the metal. 1. indicating modern possibilities: a logical use 
of rolled sections for windows. This new type of window, giving larger glass 
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areas and capable of being opened to a greater extent, is made possible 
only by new rolling methods, coupled with an appreciation of the opportunities 
the new form of the metal offers. 3, a window and spandrel in aluminium requiring 
no painting for maintenance: in the new Gerrard Street Post Office. 4, an 
example of another method of reducing maintenance costs by the use of bronze 
sections. The two jamb linings are also in cast bronze. From a bank in Cornhill : 
architects, E. Stanley Hall and Easton & Robertson. 5, a recent development 
combining a rolled-steel section window with a pressed steel frame. 6, the basis of 
the metal window trade has always been mass production, and the window was, 
after the brick, the first building unit to be standardized in design and dimension. 
How far this standardization based on tradition will hamper developments made 
possible by improved materials and increased realization of the essential 
qualities of those materials is yet to be seen. 





v shaped 
groove groove 
= 
r Be 





“wood scre 


spindte Lhreaded 





A. SPINDLE FIXING WITH 
GRUB SCREW 







~door face 


, YOSE 






Nasher — 
shank turne 






wood screw 





Out Over 





}+——f__] 
| 


main spindle * 


B PITT’S ROSE 


wood screw 














A rose 


C LOCK WITH LARGE BACK PLATE 





D SHAPED MORTICE LOCK 


Metal door furniture is. theoretically, easy enough to design: the funetional 
problem is net complicated and the material, whether cast or pressed. offers few 
serious limitations. But the resolute individuality of the ironmongery trade, the wide 
difference in taste among architects and their clients, and the speculative builders’ 
combine to hinder the evolution of the simple standardized 
inexpensive types which modern conditions would appear to demand. In what may 
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be called the architectural market of cast sets selling at 6s. and upwards. a number of 
good designs are available some of which are, in fact, suitable for mass-production 
In the cheap end of the trade, dominated by the speculative 
builder who spends perhaps Is. or Is. 6d. per set, very little that is not intolerably ugly 


by other processes. 
ean be obtained, For housing work, at rather higher price levels, there is plenty of 
plain and sturdy but rather insensitively designed stuff. As architects generally 
include comparatively high p.c. sums for door furniture, even for very cheap doors 
(the cost of the lock plus fixing and the furniture plus fixing may very easily, and often 
does, exceed the cost of the door itself on architect-controlled work), they are rarely 
concerned with the seareity of good types in the lower-price classes, but the housing 
authorities, whose orders in the aggregate must form a large proportion of the total 
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market, arein an influential position and might well, if they wished. simplify. standardize 
and appreciably cheapen, existing practice. The present enormous range of patterns 
in many different finishes to suit every taste is a luxury: the cost of carrying obsolete 
and wasted stock; the cost of producing seasonal new designs: the cost. in a curiously 
intricate trade, of marketing, may under present circumstances be inevitable: but these 
represent, from any rational point of view, unnecessary costs and unnecessary compli- 
cations in practice. The typical English arrangement for domestic work, until in recent 
years it was partially ousted by the lever, is the horizontal mortice lock with ball-knob 
furniture, originally fixed to the spindle but now more generally fixed to the rose, with 
a floating spindle. A common spindle-fixing method is illustrated (sketch A): known as 
Mace’s it consists of a threaded and grooved spindle, secured by a grub screw: the firm- 
ness of the handle depending on the bite of the grub screw in the groove, which cannot 
be relied upon indefinitely. Many improvements on this method are available but all, 
compared with Pitt’s (sketch B) are comparatively expensive to produce and to ['s. 
Pitt’s, both more efficient and neater in appearance, has the shank of the handle 
permanently fixed to the rose but free to rotate. The pull is taken |» 
screws into the door: in thin doors with mortice locks there may be insuflicien! 
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thickness for secure serewing—a_ difficulty which may 
backplates (sketch C) or by specially shaped locks (sketch D). 
of the better designs available in metal door furniture is shown in the photographs. 
| and 2 are good examples of a type which, with many minor variations, 
is listed by most manufacturers. 3 and 4, with straight shanks and simple roses, look. 
without being in fact more efficient, more functional; and are possibly more appro- 
priate to flush doors than the types with moulded shanks and roses. Although there 
are some circumstances in which levers are for practical reasons preferable to knobs. 
their present popularity among architects is mainly due to continental influence, 
and it is perhaps for this reason that most of the good designs available in this 
country are closely based on current German practice: 5 is a direct simple 
design: the tubular grip is, if anything, more comfortable to use than the 
more general flat bar types, of which 6 is an exceptionally good example. The 
common defect of levers is drooping—a difficulty recognized in the past either by the 
use of wavy line shapes or, as in shop-door handles, by setting the grip deliber- 
ately at an angle. For the Shakespeare Memorial Theatre the architects. Scott. 
Chesterton and Shepherd, designed a bow handle, 7, which looks well on or off the 
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horizontal. 
that the handle is sprung independently of the lock. With this a slightly elumsier rose 
As with knob sets thin doors may make a long 


Most manufacturers now list levers with coil springing behind the rose so 


cannot be avoided. 8, 9 and 10. 
back plate necessary in order to get screwing area outside the lock; 11 combines the 
long plate with a sprung lever. 12 is interesting as an example of furniture assembled 
mainly from cold pressings (other designs illustrated are castings) and well designed 
Rim lock sets are generally, 
few speculative builders 
However, for work 


from all points of view: production, use, appearance. 
in architects’ houses. relegated to the servants’ quarters : 
only in housing work are they common practice. 
where low cost is essential they are the logical furniture. The 
cost of fixing compared with mortice locks is appreciable. and with the thin light 
doors work rim locks avoid several minor 
difficulties which cannot always be cheaply and satisfactorily solved where mortice 
Patterns available are either in cheap japanned pressed-steel cases or 
neat and reasonably well-finished cases, 


employ them: 
saving in 


necessarily used for this class of 


locks are used. 
clumsy and roughly-finished cast-iron: 
with something of the quality at present only obtainable in expensive brass locks, 
13, must be produced before the use of the rim lock can be extended as widely as its 
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intrinsic advantages suggest. Grip handles have often been designed with elaborate 
swellings and shapings on a vaguely functional basis, but the neat and unostentatious 
bent rod, 14, is sufficient for most purposes. On double-swing doors with narrow stiles 
it may be necessary to use cranked types, 15, to obtain adequate clearance. In using 
double “swing service doors with vertical grips there is a risk that the hands may he 
caught in the handle and bent very painfully backwards: for this reason horizontal grips 
are often preferable. Although grip handles are gene rally intended to be fixed vertically, 
nearly all the simpler designs « can be used as sabiatas torily for horizontal positions. For 
front doors the common arrangement for many years has been cylinder locks with 
separate fixed knobs, and some degree of ostentation has usually been considered 
appropriate in the design of the knob, 16. The separate lock, knob and letter- plate, how- 
ever, tend to be spotty, and a design that combines lock and handle, 17, is an improve- 
ment. Still better, but apparently unobtainable, would be a combined lock. handle and 
letterplate. The normal night latch cylinder lock, unless snibbed back, locks auto- 
matically as the door is closed. This is not alw ays a convenient arrangement, and the 
cylinder mortice types, 18, with a latch bolt operated by lever homdins or key, and 
the dead bolt by key from outside and turn from inside, are probably more satisfac tory 


in use and again combine ne satly the handle and the lock. Many catalogues show 
examples of combined letter plates and grip handles; 19 is neater than most but the 
plate hardly recognizes, in shape, the existence of the grip; the handle is an after- 

















THE NAMES OF THE MANUFACTURERS AND THE CATALOGUE 
NUMBERS OF THE SPECIMENS OF DOOR FURNITURE ILLUSTRATED 
ON THIS AND THE PRECEEDING PAGES ARE GIVEN ON PAGE 300. 


thought. Plain letterplates are easily found: it is curious that it was once, and is even 
now occasionally, considered necessary to stamp LETTERS on the flap. One design, 
still listed. is more explicit and is marked. though not very clearly, LETTERS AND 
TELEGRAMS. In cabinet work, for doors, traditional practice was for a time super- 
seded by the ball-catch which appeared at first to have every merit: experience has 
discovered several disadvantages. but the ball-catch is still useful and still widely used. 
With it only a simple fixed handle is required, fixed generally by a bolt through the 
door with a washer to prevent the nut drawing into the wood, as sketch E. A neater 
method uses a threaded shank and a machine screw from the back. sketch F. 
Between knobs and bar handles there is nothing to choose in point of efficiency: 20, 
21 and 22 are good examples of the former: 23, 24 and 25 of the latter. The old- 
fashioned cupboard turn is still in several respects superior to the ball-catch. but the 
small ball knobs with which it is often used do not as a rule afford a sufficiently comfort- 
able grip for turning. and tee handles are preferable. Of the few patterns available 
26 and 27 are exceptionally good. For large doors, where wardrobe locks are often 
useful, the small dimension between the spindle and the keyhole practically enforces 
As with cupboard turns, modern designers tend to ignore 


the use of drop handles. 
28 shows that the problem 


wardrobe locks and only reproduction patterns are listed. 
can be treated in a suitable contemporary way. 
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lronwork unfortunately, is one of the things usually covered by a 
provisional sum in the specification and is consequently apt to suffer, like many 
other so-called ** specialist ” items. from lack of time. being left wholly in the hands 
of the sub-contractor. It is possible. however. that even this is better than an ill- 
considered design worked out in great detail without any reference to the requirements 
of the craftsman, Apart from the obvious fact that the finished article must 
be pleasing in appearance there appear to be three main things to consider in 
designing ironwork : (1) the design should be sensible from the manufacturing point 
of view; (2) the finished article should be properly fixed to the building: (3) the 
problem of upkeep and weathering should be kept in mind during all stages of the 
design. With regard to the first point one of the greatest difficulties the ‘craliemen 
has to encounter is the ignorance of some designers of the characteristics of the 
material in which they are working. So often a design is shown with, say. twisted 
upright bars and classically moulded caps; the one being essentially a w rought-iron job, 
the other a cast-iron. The average architect can hardly expect ‘to be fully equipped 
with the necessary detailed knowledge and much trouble would be saved if he would 
admit this and seek the advice of an expert at an early stage in the design, then carry 
on with small seale drawings or, better still, dimensioned perspective sketches which 
should be handed over to the specialist for full size detailing. On the other hand when 
1t comes to common-sense questions of fixing or the ease of maintenance the architect 
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should be able to hold his own. Existing specimens of ironwork both old and new, 
some examples of which are illustrated above. show many faults which could be avoided. 
Take for instance the ordinary railing consisting mainly of vertical bars. 1. shows an 
example of such a railing where every vertical bar has been fixed at the bottom into 
stonework. The result is that a very large number of the bars are badly rusted, as the 
“wind and water” position at the junction is always the first place to suffer. It 
would have been perfectly possible to stop most of the vertical bars on a flat horizontal 
one a few inches above the stone and to fix at intervals of three or four feet instead 
of every six inches. 2. shows a small iron balustrade to a baleony. In such cases, 
where the ironwork is fixed into the stone near the edge of the baleony, rusting is likely 
to oceur with the accompanying expansion and bursting of the stone. This problem 
has been carefully thought out at the new London University building where the 
baleony railings. sketch 3. are dealt with in an extremely sensible manner. The vertical 
members near the edge of the balcony are not fixed into the stonework at all, but 
have small bronze lugs at their feet which merely rest in hollows in the stone. The 
actual fixing is done by struts carried back well away from the face of the stone, 
thereby minimizing the danger of spalling. Incidentally this railing adopts the 
method of stopping most of the vertical members on a horizontal cross-bar a few 
inches above the balcony level. Similar trouble of fixing iron into stone occurs wherever 
parapet railings have to be provided. though here there is a simple way out since it is an 
easy matter to fix the railing to the vertical wall instead of direetly on top, sketeh 7. 
In any kind of fixing of metal to stone the danger of rust stains must always be faced. 
On projecting balconies this is not so serious but where ironwork is fixed to a vertical 
face it is an important consideration. Window grilles or other wall fittings for 
instance might just as well be designed with fixing bars to slope dewn and away 
from the wall so that the water is at least encouraged to drip clear rather than to 
run down the face of the stonework. A useful old method of fixing wrought-iron 
window grilles was to fix to the window reveals instead of to the main wall face, as in 
sketch 4. This was good both because it tended to hide any staining and also because 
it ensured a safe fixing of the grille even if the leading-in of the ironwork was poorly 
done or subsequently became loose. Staining from painted iron ventilator gratimgs is 
so common that it should be accepted as essential to use a non-staining metal in any 
building faced with a light coloured material.  Rusting of external ironwork raises an- 
other point, that of the possibility of adequate painting. Assuming. as one must, that 
painting will be attempted at regular intervals. will the design permit of this being done 
efficiently 7 A good design should reduce the areas of contact of cross-members to the 
minimum. 6 shows a railing which is weak in this respect. An old example at 
Hampstead, sketch 5, deals with this problem in an ingenious manner by making it 
possible to remove all the vertical members for painting The vertical bars are drilled 


and then held in position by a wire and can be withdrawn for repainting. 
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The photographs above serve to illustrate a number of points in the article on railings the metalwork is overcome by hanging the grille so that it may open—a point that tr 
on the last page. as well as being typical examples of contemporary uses of metal for designers sometimes overlook. 4, a balcony railing to a house at Rugby pr 
urilles, gates, handrails. ete. The photographs on the facing page show typical (architect, Serge Chermayeff) in steel tube and flats. The tube joint at each end is is 
contemporary uses on exteriors, for shop fronts and entrances. 1, welded steel welded. and the whole galvanized and painted. The method of fixing to the vertical 8, 
tubular gates to a house in Hampstead: architect, E. Maxwell Fry. The usual face of the baleony overcomes many of the difficulties of the usual fixing to the Tl 
difficulty of preventing corrosion at the intersection of the bar is overcome. The horizontal. 5, an example of the use of bronze sections to form a lifting and is 
tube presents the smallest possible external area of any section of equal rigidity, and collapsing grille at Hornsey Town Hall: architect, R. H. Uren. 6. a recent co 
is easy and economical to paint. 2, a somewhat similar use of tube for lift enclosures example of decorative wrought ironwork: designer, Gordon Russell. ¢. 4 ar 
at Highpoint: architects, Lubetkin and Teeton. 3, a bronze shopfront grille. handrail in a hostel at Nottingham, in “ Birmabright ” alloy, illustrating an ar 
backed by plate-glass. In this ease the usual difficulty of cleaning the glass behind unusual method of obtaining rigidity to the lower end of the handrail The sh 
: | 
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traditional form of handrail gives strength where there is most sideways 
pull. Many modern designers overlook this with the result that the handrail 
is easily loosened in the fixing: architects. Bromley, Cartwright and Waumsley. 
8, a nickel-silver handrail set on a dwarf marble-faced balustrade wail. 
1 he amount of bending which is possible with even an unusually heavy section 
is well illustrated. 9, an entrance grille, in copper alloy rods of two different 
colours, at the Ideal Radiator Building, off Regent Street. "The Royal Arms above 
are in enamel on bronze. an interesting minor use of metal in shopfitting : 
architect, Gordon Jeeves. 10, an example of the use of stainless steel in 
shopfront work, the same metal being also used for a good deal of interior 
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work: The Italian Travel Bureau, Lower Regent Street: architects, Rachlis & 
associates. 11, showing the extreme thinness possible with metal fronts: an 
aluminium alloy (“* Birmabright ™) front in Melbourne, Australia: architects, Reid & 
Pearson, and Stuart P. Calder. 12, anedized aluminium in London: below 
the Paramount Cinema, Tottenham Court Road. The greater part of the metal 
is a silver grey in colour while the fascia letters are anodized and dyed green: 
architects, Frank S. Verity and S. Beverley. 13, anodized aluminium, dyed pink. The 
vertical lines on the window are in stainless steel: architect, Gerald Lacoste. 14, 
metal makes possible a non-reflecting window that is also movable. The whole is 
mounted in a bronze frame and arranged to open: architect, W. A. Forsyth. 








The use of metal in furniture is a comparatively recent development, and one of the 
few examples of historic interest are the light iron chairs of which a modern derivative 
is included on page 278. Metal may be used in several forms for the purpose, the 
form necessarily controlling the type of design even more than the nature of the 
building material must control the design of a building. The cast-iron park-seat 
is wholly different in conception from the contemporary tubular chair. — 1, 


aluminium sheet veneered to plywood for table tops, forming flat sheets 





a continuous metal surface smooth on both sides and 
The stools as well as the tables are supported by mild stee! tubes, 
screwed to cast-iron flanges fixed to the floor. Where movable seats are 
not required such supports interfere least with sweeping. From the Miners’ “V elfare 
Committee’s Pithead Baths at Parsonage Colliery: architects, J. H. Forshaw and 
C.G. Kemp. 2, arange of steel lockers, also for the Miners’ Welfare Committee. Rigidity 
is partly obtained by bending and flanging, and partly by the use of mild steel 


requiring no supporting frame : 
the edges. 
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and angle and strip. A tubular handrail is provided at eye-level implifv ae or Mil helvi i 
= ng strip. ‘ rhe ail is } ided at eye-level to simplify access to for library shelving where considerable stack heights are required: an American 
pi the upper tier, 3, a typical example of sheet-metal office furniture, where example. 6, an aluminium sheet wastepaper basket designed by Walter Gropius 
ia most of the rigidity is derived from flanging and bending. The tubular chairs 7 and 8, examples of the contemporary use of steel tube for furniture. A table by 
and © make full use of the tensile strength of solid drawn-steel tube. 4, typical Marcel Breuer showing the use of metal in combination with glass. Very few 
liv & strong-room fittings in which advantage is taken of the fireproof characteristics of joints, necessarily relatively expensive to make, are required Also a serie 
s=heet stee Tha ° 3 “rs cs ‘ > ae ~ . . oa ae : ar a tee “Lthte? . . psabe, ri 
aaa ia sheet steel. The rolling shutters show another typical use of drawn light-range of light nesting chairs illustrating the possibilities of mass-production. 9, a range 
e sections. 5, a combination of sheet-steel shelves with heavy steel tubular uprights of furniture from aluminium tube and strip, also by Marcel Breuer : 
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MISCELLANEOUS 


This issue deals only with the non-structural uses of metal, but as technique and 
development expand it is increasingly difficult to say where structure ends and 
fittings begin. |. an American prefabricated house, in which the finishings to 
windows and walls are incorporated with and become part of the structure. 2, sheet- 
metal stairs, in a sense structural, but nevertheless capable of being made 
in the shop, brought on to the job and screwed in position as easily as one could erect 
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a Victorian wardrobe or bedstead. The structure incorporates the finishing 
mouldings to the stairs. 3, aluminium with an anodized finish forming both the 
casing and the decorative finish to an escalator in a department store in Toronto, 
Canada. 4 and 5, punched steel floorplates for industrial use and, 6, cast-iron paving 
setts for heavy (exterior) road work. Both examples of the use of metal in new and 
logical forms for purposes undreamed of in the last generation. 
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OME years ago quite a distinguished 
architect built a school in which 


there were some octagonal re- 


3 
a 
< 
BK 
| inforeed concrete columns, perfectly 
plain, and growing straight out of a 
flat slab floor in the way which anyone 
would expect. This, however, was 
thought to look too bare, so a nicely 
moulded base was made in two halves 
(hollow of course) wrapped round the 
column like an Eton collar, and welded in 
: two seams. 
Here we have at once the strength and 
the weakness of pressed metal as a sub- 
8 be 
perfect fidelity, almost any conceivable 
material from uncoursed rubble to 


Pressed metal may 
all too 


stance for design. 


made to imitate, with an 


blistered mahogany, and, as a result, is 
hardly ever allowed to look like itself. 
This is only partly the fault of the 
designers, for many of the manufacturers 
seem to be ashamed of their materials, 
or at any rate think it easier to find a 
market for their goods if they make 
exactly what everybody else makes, and 
disguise, as far as possible, the fact that 
the material is different : the same course, 
in fact, as that pursued by the less in- 
telligent part of the plastics industry. 

According to one’s outlook, there is 
plenty of excuse either for tears or 
laughter, but the present uncertainty in 
design can be no more than a passing 
phase, for the manufacturers know 
perfectly well that simplicity is not only 
far cheaper but also, more often than 
not, produces a far more satisfactory 
job. The current view of design happens 
to coincide, here, with efficiency from 
every point of view, and it may there- 
fore be assumed that pressed metal 
goods will become cheaper and better 
as time goes on. 

That a free use of pressings ultimately 
leads to cheapness can be shown fairly 
clearly by a glance at current practice in 
the motor industry. For a decade or so 
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coachbuilding was sheet metal panels 
fixed to an elaborate wooden frame, 
panels, too, which always had to be hand- 
beaten if the curves were in more than 
one plane. The result was heavy, and 
became noisy in a few years as the 
panels worked loose and as play deve- 
loped in the joints. The flexible-framed 
; leathercloth-covered body was the next 
: step, but the popularity of this type 
began to wane as soon as the manu- 
facturers of cheaper cars began to use 
leathercloth as a finish over the normal 
rigid type of body construction and the 
snob-appeal of purpose-made bodies 
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A TECHNIQUE 


after the war the standard method of 


Up to this point this issue has dealt with traditional metal-working 
techniques ; with metals, that is to say, as they have been worked for a 
long time past—cast, wrought or drawn—the fundamental method having 
remained the same notwithstanding improvements in manufacturing 


processes and changes in habits of design. 


In these concluding pages we 


look more towards the future, first with an article on pressed metal, 
an entirely modern technique that, though extensively used today, is 
still only in its infancy, and afterwards with an article on metal research 
describing how the scientist of today is working on behalf of the 
architect of tomorrow. 


OF THE: 


was lost. The pressed steel body of 
today, produced with a minimum of 
welded units, came originally from 
America, where large outputs and an 
almost universal desire for one particular 
body type made the high cost of the dies 
worth while. 

The products thus marketed were, 
admittedly, far stronger and lighter 
than the old types. From the pro- 
duction point of view they had 
numerous advantages which have been 
steadily developed until now a typical 
mass-produced body is made entirely of 
steel save for the upholstery and cloth 
linings. And made from a very few 
pieces of steel too, for the body shell 
may be welded up from three or four 
pressings, and these pressings will 
embody all the necessary door and 
window rebates so that finishing times 
are cut down to a minimum. 

Pressed steel bodywork, owing to the 
high cost of cutting the necessary dies, 
only becomes possible when output is 
measured in tens of thousands per 
annum, yet in spite of this many people 
imagine that it is quite simple to produce 
a very cheap mass-produced house which 
anybody can buy off the peg. Efforts 
to do so have so far been unsuccessful, 
largely because the two jobs are by no 
means parallel. Cars are bought as 
cheap transport, and carry anything 
from two people upwards in a strictly 
limited space which, incidentally, pro- 
bably costs something like ten to fifteen 
shillings a cubic foot. In houses pro- 
duced on these lines the family will have 
to adapt itself to what is available, just 
as it now squeezes itself, with dogs and 
picnic baskets, into a car far too small 
for it. Deviations from the standard 
design will only be available at a pro- 
hibitive increase in cost, and it would 
seem, therefore, that the true prefabri- 
ated house, delivered all ready on the 
site by a large truck, will only be ac- 
cepted by the buying public if the price 
is so low that cost and nothing else will 
make up for the almost inevitable 
inconveniences. As a secondary con- 
sideration the various experts concerned 


have not yet decided what a normal 
dwelling should be. 
American manufacturers and de- 


signers, thinking at some length along 
these lines, have more or less decided 
that as nobody knows quite what to 
build or how to build it, and that as 
hardly anybody would buy it if they 
did, it is better to concentrate on stan- 
dardized units which can be incorporated 
in contemporary house designs and do 


FUTURE 


PRESSED METAL 


By Philip Scholberg 


two or more jobs where they did only 
one before. 

Here would seem to be the most 
profitable opening for the use of pressed 
metals of all kinds, for the multiplicity of 


parts in the average small house is 
nothing less than _ horrifying. The 


Architectural Forum of America, in a 
recent survey of the whole question says: 
It takes more than 30,000 parts to 
build a typical house, counting only 
items which must be ordered as such— 
not counting things like nails and 
screws, separate pieces of assembled 
parts like hardware, pieces cut in two 
on the job, loose or plastic materials 
ete.” Reductions in this number may 
be made either by employing larger 
units or by making each unit perform 
several duties, e.g. by making a metal 
door-frame support its partition, or by 
making a sink or basin with an integral 
turn up to form its own splash-back. 

A process such as this involves a good 
many changes not only in the technique 
of building but in the craftsmen to be 
employed on the job, plumbers, plas- 
terers and joiners giving way to the 
mechanic type, capable of doing a 
larger range of work. It seems almost 
possible in fact, that the only trades em- 
ployed on a job, after the preliminary 
levelling of the site, may be welders, 
painters, floor layers and drain layers, 
with perhaps a few labourers to apply 
the necessary insulation to walls and 
roofs. This final state is still a long way 
off, but a visit to any large job in this 
country will show that there is a large 
amount of pressed metal used in one 
form or another, replacing not only the 
work of the joiner, but of the bricklayer, 
plasterer and concretor. 

Staircases for example: strings can 
be pressed in channel form, treads and 
risers bolted or welded to them, and the 
whole assembly goes up easily at the 
same speed as the steel frame, so that 
safe and easy vertical circulations are 
immediately available, handrails and 
balusters are easy to fix, and the final 
finishings can easily be left until the 
job is nearly completed. 

Doors and door frames in pressed steel 
are widely used if the job is large enough 
to allow of a reasonable amount of 
repetition, and several manufacturers 
are standardizing flush doors in various 
sizes with a standardized frame section 
suitable for any size of door. Most of 
these are in simple designs with no un- 
necessary mouldings and the frames give 
a fair amount of support to the thin 
lightweight partitions that are now 


common practice. The early types of 
door with wood graining photographed on 
(particularly prevalent in America) have 
now been virtually abandoned in this 
country. 

Skirtings, picture rails and corner 
beads are also widely used, and have 
many virtues, particularly for housing 
work where vermin are troublesome, 
but there are still some difficulties at 
external and internal angles, where 
radiused junction pieces are applied, 
either with a joggled joint to give a 
flush finish, or with the joint lapped, 
leaving an unnecessary ridge. Cut and 
welded junctions do not seem to be 
popular, and certainly they offer con- 
siderable difficulties on the job, though 
the result is a good deal better. 

The all steel partition is also produced 
in a variety of forms, frequently as a 
narrow unit with the top half glazed, 
the joints being hidden by a cover 
channel sprung over flanges at each edge. 
So far there seems to be no all-metal 
partition suitable for housing work, nor 
is a great deal of effort made to ensure 
proper sound insulation, a factor which is 
not of paramount importance in office 
planning, but which must be carefully 
considered anywhere else. Probably a 
core of cork or some other material will 


prove to be the ultimate solution. 
Separate skirtings, picture rails and 
corner beads will, of course, be un- 


necessary with this type of partition. 

Pressed steel furniture is now appearing 
in larger quantities and here too there 
are encouraging signs that manufac- 
turers are growing out of their first 
imitation-wood ideas. Filing cabinets, 
desks, chairs, tables and shelving are all 
made in a variety of shapes, and the 
shapes are essentially pressed shapes. 
Some objection is frequently taken to 
steel or any other metal as a furniture 
material on the grounds that it is cold 
to the touch; to a certain extent this is 
true, but at least it is no colder than the 
current fashion for glass, and the 
objection is much reduced where central 
heating is employed. 

The general heading of equipment 
covers a multitude of products ranging 
from cookers and refrigerators to sinks 
and flushing cisterns. Here there would 
seem to be opportunities for an immense 
number of fittings which are at present 
made from an almost infinite number of 
traditional materials. If the most is to 
be made of these possibilities it is 
essential that pressed metal equipment 
must not only work, but work in a much 
better way than the articles it replaces. 
The buying public is supremely un- 
interested in pressed metal qua pressed 
metal—price will be about the same, or 
at best a very little less (often more) 
and the deciding factor will be efficiency, 


with a_ possible extra pull through 
general appearance and finish. Manu- 


facturers, therefore, must rigidly eschew 
the policy of imitating existing shapes, 
and stop to analyse the purposes for 
which their products will be used, having 





the courage, if necessary, to produce 
something better, even if it looks like 
nothing ever before used for the job. 

At this point it is worth stopping for a 
moment to consider one product in which 
this policy has been properly worked out, 
and where the result has been remarkably 
successful. For endless years the 
ordinary domestic sink remained exactly 
the same : broader, longer, shallower or 
narrower, the variations were small and 
the result was always recognizably a 
sink. Monel metal and stainless steel, 
with their corrosion-resisting properties 
were ideal materials for the purpose, yet, 
before they rushed into the market with 
a slavish copy of the old fireclay types, 
the manufacturers had the sense to stop 
and decide exactly what a sink was for. 

The result of their forethought is 
familiar enough to everyone nowadays : 
a two-compartment sink with proper 
arrangements for straining dirty water 
large radius corners for easy cleaning 
a proper draining board in one piece 
with the sink —proper water channels in 
the draining board—a rolled front edge 
and a back edge upturned so that the 
wall finish can be neatly stopped off—a 
product designed essentially as a pressing, 
but a product which is also much better 
as a sink, 

Forsuch things as baths and lavatory 
basins pressed steel is far more widely 
used in America than in this country, 
but there are signs that further develop- 
ments are not far off. The Steel Sheet 
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N considering the value of research 
to those who have to design and 
work with metals it is well to 

realize how highly organized in- 
dustrial research work has become. 
In this country it has developed 
almost entirely in the post-war vears. 
Towards the end of the Great War 
the British Government began an 
experiment that resulted in’ the 
establishment of over — twenty 
Research Associations in which a 
very large number of industrial 
concerns co-operate with the De- 
partment of Scientific and Industrial 
Research (D.S.1.R.) to carry out 
research and development for the 
benefit of industry. 

The work of two of these associa- 
tions —namely the British Non- 
Ferrous Metals Research Association 
(B.N.F.) and the Iron and_ Steel 
Industrial Research Council—should 
be of direct interest to the archi- 
tectural user of metals. These asso- 
ciations are controlled and supported 
by a number of industrial concerns 
including the primary producers of 
metals and the manufacturers and 
users of many classes of finished and 
semi-finished products. Next come 
the research organizations run by 
those concerned in forwarding the 
interests of some particular metal. 
These may be co-operative organiza- 
tions controlled by the interests of 
groups of primary producers, as for 
example the International Tin Re- 
search Council, or they may be the 
research departments of the large 
industrial concerns such as the pro- 
ducers of stainless steel or nickel. 

In recent years there have grown 
up a number of ‘ Development ” 
Organizations; the work of these is 
a very useful and necessary supple- 
ment to that of the research organiza- 


Market Development Committee, for 
example, are building a block of four 
experimental flats just north of King’s 
Cross station, and here they are experi- 
menting with different types of pressed 
steel doors and frames, baths, lavatory 
basins, picture rails, skirtings, window 
frames, ceilings, not to mention light 
built-up floor trusses and _ plastered 
dovetail sheeting for partitions. The 
flats are not yet completed, so that they 
still lack the test of actual use, but it is 
intended that the job shall form a small 
experimental station where the faults and 
the merits of different equipment designs 
and constructional methods can be tried 
out. 

Most of the pressed baths and lavatory 
basins on this job are American designed 
and made, and fittings such as these are 
now taken more or less for granted by 
the American public. There are signs, 
however, that further developments are 
to be expected in America, for the Phelps 
Dodge Research Laboratories have been 
experimenting with a_ prefabricated 
bathroom unit designed by Buckminster 
Fuller (see page 294). Made entirely from 
pressings, this bathroom measures only 
5ft. square on plan and contains a W.C. 
and a lavatory basin as well as a bath: 
save for the door opening, height all 
round is 3 ft. and the wall finish, tiles or 
plaster, is carried upwards from this line. 
Weight is about one quarter that of the 
conventional tiled bathroom and fittings. 
So far the price is not fixed. 
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tions. Their purpose is to provide 
the ultimate consumer of metals 
with information as up-to-date and 
as accurate as possible on the proper- 
ties and applications of metals and 
their alloys affecting every field of 
their use. 

Side by side with these research 
organizations there exist a very large 
number of scientific and technical 
Societies or Institutes, which though 
of much earlier origin, play quite an 
important part in present-day indus- 
trial research. These societies are 
composed of an evenly balanced 
number of individual members en- 
gaged in research and industry; 
they may be concerned with general 
metallurgy like the Institute of 
Metals or the Iron and Steel Institute, 
or they may concentrate on some 
particular aspect like the Institute 
of Welding or the Electrodepositor’s 
Technical Society. These societies 
taken together publish a large volume 
of papers giving details of experi- 
mental research and modern metal- 
working practice. Their virtue is 
that they are completely independent 
bodies where individuals engaged in 
research and industry meet and 
discuss their technical problems 
together. A great deal of the re- 
search of the organized associations 
and individual firms is published and 
read at meetings of these societies, 
by those who have carried out the 
experimental work themselves. The 
results are then freely discussed by 
the other members who can criticize 
and appraise them in the light of 
their own scientific or industrial 
experience. The discussions, which 
are often published with the research 
papers, serve as useful guides to the 
value of the proceedings. 

Let us now consider some of the 


This is an example of what may be 
expected from pressed metal in the not 
too distant future; the units, instead of 
remaining as we know them now, bath, 
refrigerator or wardrobe, will increase in 
size to bathroom, kitchen, or one wallofa 
bedroom. With the choice of a suitable 
measurement unit for the design there is 
no reason why the resultant units should 
all look the same, for they will be pro- 
duced in separate sections, welded to- 
gether, and there will be plenty of oppor- 
tunity for varying overall dimensions, 
though the cupboards, shelves, or what- 
ever else the units may consist of, will 
remain the same size, and there is every 
reason why they should do so if they have 
been properly designed in the first place. 

That there is nothing outrageous in 
this idea is shown by the Architectural 
Forum’s design for a ** power plant,” a 
prefabricated unit in which pressings 
would be very largely used, and which 
would include all the necessary bathroom 
and kitchen fixtures, heating, hot water 
and ventilating equipment, needing only 
soil pipe, water, gas and electrical con- 
nections to be ready foruse. The unitisde- 
signed (see page 294) so that the kitchen 
and bathroom share a common wall, and 
its use is therefore limited to a single 
storey house or flat. For a two storey 
house there seems no reason why much 
the same thing should not be done with 
the bathroom over the kitchen instead of 
beside it, and the whole idea behind this 
unit is both possible and reasonable, not 
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more important recent developments 
where research has resulted in new 
advances in architectural metal- 
work. Many present-day decorative 
effects are largely due to the use of 
new metals and = to production 
methods which were not available 
say twenty-five vears ago. For ex- 
ample the use of stainless steel and 
anodized aluminium or of extruded 
sections of bronze. monel metal and 
aluminium alloys for shop fronts 
are advances of quite recent years. 
In such decorative work architectural 
designers seem to show a marked 
preference for the solid untarnishable 
or relatively untarnishable metals 
such as stainless steels or the white 
nickel-silvers and this in spite of 
their rather high cost. At the present 
stage of development this is probably 
quite natural, but preferably the 
ideal should be to use a relatively 
cheap basis metal embodying all the 
necessary structural requirements and 
then to give this a coating of a second 
metal that will both satisfy the design 
requirements and stand up against 
whatever corrosive influences are 
known to exist. Ultimately research 
will show how this can be done. 

For the moment let us consider 
the solid metals and leave the coatings 
to a later stage of this article. Stain- 
less steel as well as being used for 
exterior decorations is also very 
popular for interior fittings, where 
we find it in such varied forms as 
door handles and water taps, fire- 
places and ornamental grilles. The 
development of the stainless steels is 
largely due to the research carried 
out in Firth-Vickers’ laboratories. The 
first stainless steel, which contained 
13 per cent. of chromium, was invented 
twenty-six years ago. Itwas first used 
for cutlery and its great resistance to 
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necessarily as something which must 
be produced in large quantities at once, 
but as a serious suggestion that this sort 
of thing is what prefabrication means, 
and, moreover, it embodies no units 
which are not in existence already. 

So much for the possibilities. A 
building technique such as this is bound 
to be developed sooner or later, for 
building at the moment is a slow and 
laborious process, and it costs too much. 
And here one may perhaps quote Dr. 
J. O. Downey, an economist attached to 
the General Motors Corporation of New 
York: he quotes figures showing that 
the average number of small houses 
produced per building trade worker per 
year is about +6 to -7, while in the 
automobile industry each factory worker 
has an output of about 10 cars a year, 
and he says: “if automobiles were 
built by methods similar to those em- 
ployed in building houses, the present 
$600 car probably would be priced at 
more than $5,000.” 

Within limits, the same state of affairs 
would apply also to the building and the 
automobile industries in this country, 
and although it is not suggested that 
the building industry is ever likely to 
reach the output or the standardization 
of the automobile industry, it is none the 
less certain that the building industry 
might well more nearly approach it. 
And it is more than probable that sheet 
metals will have a good deal to do with 
this progress. 


corrosion was only secured when in a 
fully hardened condition and well 
polished. These drawbacks naturally 
led to a considerable amount of re- 
search. As a result a much superior 
steel containing 18 per cent. of 
chromium and 8 per cent. of nickel 
was developed. By modifying the 
composition somewhat a steel con- 
taining about 12} per cent. of both 
nickel and chromium was obtained; 
this is still more workable and 
allows drawing over a_hard-wood 
core. 

Nickel-silver, owing to its pleasing 
appearance, is also very widely used ; 
its applications range from complete 
doors and balustrading to plumbing 
and door fittings. In general the 
corrosion-resistance of nickel-silvers, 
which are alloys of copper, zine and 
nickel (they are occasionally called 
white bronzes), increases with in- 
creasing nickel content; it has been 
reported that the fittings in the U.S. 
Senate oflices, which were made from 
alloys containing 20 per cent. Nickel 
and have been in use now for twenty- 
five years, are still in a substantially 
new condition. The technique of 
casting nickel-silver is still felt to 
require improvement and research 
on this is included in the present 
programme of work by the B.N.F. 

Apart from stainless steel, most 
of the metals used for exterior 
work are now available in the form 
of extruded sections. The process 
of extrusion is essentially the forcing 
of a billet of metal while it is in a 
plastic state through a die which is 
shaped to produce the section re- 
quired. Though this process is now 
some fifty years old, it is only in the 
last few years that it has been applied 
to metals of relatively high melting 
point and its range of metals now in- 
cludes, besides the earlier used copper 
alloys, also aluminium and its alloys, 
brasses (including the harder nickel 
brasses) and numerous bronzes. The 
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** Pressed metal may be made to imitate, with an all too perfect fidelity, almost any conceivable material from 
uncoursed rubble to blistered mahogany.” Two examples of design in pressed metal, using much the same 
material for much the same purpose, by different designers, one thinking in terms of the material in use, the 
other thinking only in terms of imitation. The latter practice can only serve to damage the reputation 
of a new and growing industry. The left-hand illustration explains itself; the right-hand one, unfortunately 
not from this country but from America, shows an intelligent use of the material for prefabricated domestic design. 
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Typical examples of contemporary pressed metal. 
1, the mass-production of steel door frames. 2. the 
same door-frames built inand finished. 3, arange 
of lavatory doors and frames in which full advan- 
tage is taken of the special properties of pressed 
metal. 4, an example of stock units which can 
be assembled much as ‘* Meccano” to form 
almost any size or type of partition or wall lining. 
The units mostly clip together. and the wallboard 
panelling sheets are held in place by cover 
moulds sprung over legs so that no fixings show. 
The units may be taken down and re-erected as 
desired. 5, a glazed partition in Unity House, 
Liverpool, (Ormrod and Banister, architects) 
built up from pressed steel units and illustrating 
the rigidity and light appearance obtainable 
with carefully designed sections. 











4} $$$ rrerren 
ss Po Oe gj $$ reermicenaron 


a naiatars RANGE 


ORAGE 








6 i VIEW 2 








The trend of development. The completely standardized house appears as yet to be an impossibility, but standard 
units which may be fitted into a house of almost any normal plan form a logical and immediately practical starting point 
made possible only by the technique of pressed metal. 6, The “integrated power plant.” by courtesy of the Architectural 
Forum, combining all the sanitary and cooking equipment of the normal house. 7 and 8, bathroom combining the 
normal fittings in one sheet metal unit. 9. sheet metal bank and office shelving in which the stiffness is obtained by 
turning the edges of the metal. 10. monel metal and, 11. stainless steel sinks. both products designed essentially as 
pressings. but also more satisfactory as sinks compared with traditional designs. 12. a pressed metal radiator: 
clean, light. and surprisingly resistant to damage by frost. 
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widening of this field has been greatly 
helped by knowledge gained from 
laboratory work on the behaviour of 
metals at high temperatures. The 
development of new high strength 
engineering steels, which can make 
the presses sufficiently robust to 
allow the harder metals to be extruded, 
was also essential. The strains in- 
volved, when the metals with a very 
short plastic range have to be extruded, 
at high speeds, so that they may not 
cool below their critical temperature, 
are of course enormous. It has been 
reported that extruded sections have 
now been produced experimentally 
from nickel-copper alloys (including 
monel metal), nickel-silver and nickel- 
chromium alloys. The nickel-copper 
alloys are already commercially 
available in the extruded form as 
tubes. Other workers are investi- 
gating the fundamentals concerning 
the forces involved in the _ plastic 
working of metals, in the belief that 
a knowledge of these factors will lead 
to further improvement and it is felt 
by many that it will not be long 
before steel itself will be extruded. 

To continue our considerations of 
exterior uses, the question of the 
corrosion resistance of the metals is 
of the utmost importance. Without 
doubt more research has been ex- 
pended on corrosion problems than in 
any other field of investigation. A 
tremendous amount of work has been 
done in “tabulating ” the corrosion 
resistance of innumerable metals and 
alloys to a variety of specific con- 
ditions. These tests may be of the 
‘accelerated corrosion” type or 
perhaps actual exposure under vary- 
ing atmospheric conditions. It is 
perhaps an unfortunate fact that the 
accelerated tests do not provide 
corrosion resistance figures which 
give a perfect key to the behaviour 
of metals exposed to the atmosphere. 
A large number of instances could be 
quoted where the relative resistance 
to corrosion of two alloys or coatings 
as tested by laboratory methods is 
found to be reversed under certain 
atmospheric conditions. Generally, 
such anomalies are only found when 
the metals have approximately the 
same order of resistance and it must 
be admitted that laboratory tests 
which can be performed in a few 
hours or days serve a very useful 
purpose, especially in the early stages 
of development, when atmospheric 
tests, which may need to be of a few 
years’ duration, are not available. 
Apart from specific tests many funda- 
mental investigations into the factors 
involved in corrosion are proceeding 
—e.g. the work of Dr. U. R. Evans of 
Cambridge. 

The modern view of metallic 
corrosion indicates that metals, 
with the exception of the precious 
metals such as gold and platinum, be- 
come coated on exposure to air by films 
of oxides (or other basic materials) 
and that their resistance depends 
thereafter on how far these films will 
protect the underlying metal from 
further attack. These oxide films 
vary from the almost infinitely thin 
layers which form on stainless steel 
or chromium to the thick loose rust 
on iron or mild steel. With stainless 
steel the chromium oxide film is 
* self-healing ”—i.e. when it is broken 
in any place, say perhaps by scratch- 
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ing, a new film immediately forms— 
and thus_ perfect protection is 
provided. Conversely the rust which 
forms on iron is loose and porous 
and allows the corrosion of the under- 
lying metal to continue freely; it 
may in some cases even accelerate 
this by forming a “ sponge ” which 
will hold the moisture (laden with 
acids from industrial atmospheres) 
to the surface of the iron. Ultimately 
a cheap anti-corrosion treatment for 
iron, applicable to all the normal 
purposes for which the metal is used, 
will be found. 

From an architectural point of 
view the types of oxide layers which 
form on metals are of much impor- 
tance. Thus the brown shades as- 
sumed by bronze or the green patina 
formed on copper are considered quite 
pleasing as well as giving protection 
of quite high merit. The patina on 
copper, though normally protective. 
can in some atmospheres become 
only loosely adherent and then will 
fail to stop corrosive attack. 
Artificial methods of producing 
patina are now available and the 
electrolytic methods are said to 
produce coatings of good quality 
which will withstand further 
‘** weathering ” extremely well. 

Bronze—which is essentially copper 
alloyed with up to 30 per cent. of tin 
is nowadays frequently modified in 
composition by additions of other 
metals such as zinc, lead and nickel. 
Lead is added to improve machining 
qualities, but except in very small 
amounts is detrimental where oxi- 
dized “finishes” are to be used; 
while zine is said to prevent the 
formation of a good patina. Nickel 
has proved to be extremely useful 
and its addition gives a wide range 
of bronzes of varying colours and 
physical properties. The alloys con- 
taining up to 10 per cent. of tin and 
40 per cent. of nickel can be made 
workable by a homogenizing heat 
treatment, while maximum hard- 
ness is obtained by equal additions 
of tin and nickel. As a_ typical 
example of a modified bronze one 
may take the 8 per cent. tin, 2 per 
cent. nickel, 2 per cent. zine alloy, 
which has excellent fluidity and is 
useful for thin castings, such as door 
plaques and signs, or the 2 per cent. 
tin, 2 per cent. nickel, 8 per cent. zine 
alloy which suffers practically no 
contraction on solidification and can 
be used to give very sharp orna- 
mental castings. 

In a more utilitarian field the cor- 
rosion resistance of copper alloys 
proves of great value; monel metal. 
a nickel-copper alloy, is a good 
example. A notable case of its use 
is the roof of the Pennsylvania Rail- 
road Terminal in New York where 
the corrosive conditions of an indus- 
trial atmosphere laden with soot are 
very trying. Examination of metal 
taken from this roof some fifteen vears 


after erection has led to the belief 
that the monel metal is capable of 


giving service there for another 
hundred years. 

Coming back to oxide films, those 
which form on exposure of lead and 
aluminium are of the “ self-healing ” 
type, though by no means as perfect 
as those on stainless steel. Lead, in 
spite of its extreme softness and lack 
of mechanical strength, finds many 


Micro - photograph 
showing porosity test 
of thin nickel plating. 
The visible spots are 
rust patches which 
develop around micro- 
scopic holes through 
the nickel. 


Nickel plating show- 
ing continuation of 
the crystal structure of 
base metal. In the 
micro photograph the 
division between the 
annealed base metal 
and the electrodeposi- 
ted coating occurs ap- 
proximately half way. 


Duplicate coating of 
nickel showing con- 
tinuation of structure 
in top coating plated 
on first coating after 
suitable etching. The 
divisions are clearly 
marked : at the bottom 
the steel base, and on 
it the first and second 
nickel deposits. 





uses, and aluminium is still finding 
an increasingly large number of 
applications. Pure aluminium lacks 
sufficient strength to be used in a 
great many fields and for numerous 
purposes it is alloyed with small 
amounts of other metals, such as 
copper, magnesium and - silicon. 
Some of the alloys are age-hardening 
and like duralumin (aluminium plus 
copper) require heat treatment  be- 
fore they can be formed to shape. 
Though duralumin has great strength 
its corrosion resistance is not as good 
as that of pure aluminium. Of 
recent development are alloys con- 
taining 2-9 per cent. of magnesium 
with or without small amounts of 
manganese (e.g. Birmabright and 
M.G.7). These have good strength 
and their corrosion-resistance is of 
the highest order yet obtained with 
any light alloy and they are being 
used increasingly for decorative 
work. 

Anodizing is an electrolytic process 
which produces an oxide coating quite 
thick by comparison with the air- 
formed films, which improves the 
corrosion resistance of aluminium. 
The process of anodic treatment of 
aluminium in chromic acid solutions 
was first introduced in 1924 by 
Bengough and Stuart in the direct 
course of their work for the D.S.I.R. 
These workers also reported that the 
anodic films were capable of absorbing 
coloured dyestuffs. For decorative 
purposes the process has now been 
modified and uses new electrolytes 
which produce white or colourless 
coatings; but where the corrosion- 
resistance is the main necessity the 
chromic acid treatment, which gives a 
greyish colour, still holds its own. 
The processes are also applicable to a 
number of, though not all, the alloys 
of aluminium. By dyeing these coat- 
ings very beautiful effects (or ugly 
ones according to the choice of the 
producers) may be obtained. 

Rapid developments are taking 
place in the production of interior 
fittings, pressure cast in zinc-base 
alloy such as door furniture, bath- 
room fixtures and parts for electric 
fires. (See the illustrations of these new 
uses in the article on zine, page 273). 

The process of pressure casting 
zinc-base alloy is the forcing of the 
alloy under great pressure into a steel 
mould. This method of manufacture 
can produce complicated castings 
with great accuracy of detail at 
very low cost. Because the metal is 
cast under pressure, detail and design 
can be brought up very sharply. 

The rapid development in the use of 
zinc-base die castings is due primarily 
to the very considerable research 
which has been carried out in the 
investigation of suitable alloys. It 
has been found that only zine of 
over 99.99 per cent. purity produces 
alloys which are free from inter- 
granular corrosion and such high 
purity metal is now available in this 
country. 

The usual plated finishes can be 
applied to zinc-base die castings— 
copper, nickel and chromium—also 
lacquered finishes. 

During the last few years develop- 
ments have been taking place in 
the production of articles which 
are a combination of zinc-base die 
castings and plastics, the combination 


being particularly useful for door 
furniture. 

Let us now consider a_ rather 
different application of metals in 
buildings, namely the use of lead 
for gas and water pipes and for 
sheathing electric cables. A great 
deal of research is at present being 
carried out to improve the qualities 
of lead for these uses. The two 
most important properties to be con- 
sidered are the strength and the 
resistance to corrosion. With most 
structural metals the normal method 
of estimating the tensile strength by 
finding what force is required to 
break a standard-sized specimen is 
a very good test. But with a soft 
material like lead (whose tensile 
strength is usually quoted as 1 ton 
per sq. in.) it is more important to 
know something about its creep 
strength, that is how far much 
smaller loads will tend to fracture it 
if they are applied over a prolonged 
period of time. Again one must 
consider the fatigue strength, that 
is how far the material will stand up 
to the alternating stresses produced 
by vibration. Innumerable reports 
could be quoted from sources as 
widely apart as U.S.A. in the West 
and Japan in the East, of failures 
of lead pipe and cable. As examples 
fatigue failures have been experienced 
near railway bridges and _ street 
trams, and corrosion failures where 
cables were laid in fresh concrete or 
next to unsuitable timber or again 
in pipes carrying unusually soft water 
supplies. Fatigue failures result in 
intercrystalline cracking and occur 
more often in pure lead when it 
has a large crystal structure than 
with alloyed leads which have a 
finer crystal structure. 

At the present time many alloying 
metals have been suggested and used 
to improve lead; for example, .01 
per cent. silver improves the resis- 
tance to creep, while .05 per cent. 
tellurium improves the fatigue 
strength. Of particular note are the 
recommendations of the B.N.F. for 
alloys to prevent intercrystalline 


Tensile | Haigh | Brinell 
strength. fatigue | hardness. 
limit. 
Lead + -5°%% anti- | 
mony + °25°% 
cadmium .. | 1-68tons | +74 ton 6°5. 
. | 
Lead+1-5°% tin | 
+ +25% cad- | | 
mium ... ... | 1-69tons | -57 ton 5°77. 
Pure lead 1-05 tons | +18 ton 3°2. 





Finally something should be said 
about electroplating. Since the in- 
dustrial advent of chromium some 
ten years ago, electroplated “‘ finishes ”’ 
are finding a very wide scope. Chro- 
mium plating was not the result of 
industrial research but was evolved 
in Professor Bancroft’s _physical- 
chemistry laboratory in the U.S. 
At the present day the process used 
is not essentially different from that 
first described. It may be of interest 
to note that when a paper on the 
subject was first read by Sargent 
(one of Professor Bancroft’s investi- 
gators) in 1920 not a single represen- 
tative of the electroplating industry 
took part in the discussion and con- 
sequently it was a few years before 
the process began to be used com- 


mercially. The growth of chromium 
plating has also led to great improve- 
ments in the quality of nickel plating ; 
for chromium coatings are of little 
practical value unless they are de- 
posited on a good undercoating of 
nickel. A very recent development 
is bronze plating; (the deposition 
of copper-tin alloys, not to be con- 
fused with the colouring of copper 
known as “ bronzing’’). This has 
been applied successfully as an under- 
coat for chromium and might also 
be of value as a decorative finish. 
In pre-war years there was practi- 
‘ally no organized research on 
electroplating. Advances in_ this 
field were left to individual firms 
who developed new plating solutions 
and improved working methods with 
but little co-operation; while the 
fundamentals underlying the pro- 
cesses were mostly discovered by 
academic investigators working in 
the field of pure science. During the 
war the government started applied 
research in electroplating for munition 
manufacture and in post-war years 
this work was continued by the 
D.S.1.R. and at the moment is in 
the hands of the B.N.F. This work, 
largely undertaken at the Research 
Department, Woolwich, has led to 
much improvement in the quality 
of electrodeposited coatings. An 
interesting example is the investiga- 
tion of Hothersall and his co-workers 
on the adhesion of electrodeposits 
—he has shown that by suitable 
etching during cleaning operations 
prior to plating, perfect adhesion to 
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the base metal can be obtained and 
has proved that in a number of cases 
the crystal structure of the plated 
coating will continue the structure 
of the base metal and will thus 
produce a uniform product with no 
line of weakness between the two. 
For architectural metalwork it 
would be of great advantage if 
electroplated coatings were made to 
conform with a set of standard 
specifications. In order to get such 
standards it is necessary to know 
what qualities will ensure long life 
and freedom from corrosion and to 
have simple methods of testing for 
these qualities. It has been found 
in general that the corrosion of say 
nickel-plated steel takes place by 
the attack of the base metal starting 
at ‘pores,’ which are microscopic 
holes in the nickel, at the bottom 
of which the steel is exposed. Many 
good methods of testing for porosity 
are available. The illustration (page 
295) shows a thin coating of nickel 
tested by the Macnaughtan ‘“ hot 
water test’ where the porosity is 
revealed in a few hours by visible 
rust spots which develop around each 
microscopic pore. Again it is known 
that the thicker the plating the 
smaller is the porosity and, therefore, 
minimum thicknesses, above which 
there is good corrosion resistance, 
‘an be specified. A greatly needed 
test for rapidly estimating the 
thickness of nickel coatings has been 
published in the last few months by 
the B.N.F., but a good rapid test for 
adhesion has still to be found. 


W.B. 


Film detached from anodized aluminium, and the method of 
detaching the film: the aluminium is dissolved in mercuric 
chloride solution after exposing it by wetting the edges. (From 
** Anodic Oxidation of Aluminium”: a paper prepared by 
Dr. S. Wernick for the Electrodepositors’ Technical Society). 
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REINFORCED BRICKWORK 


Steel finds a new function in giving brickwork greater fluidity and strength. The 
illustrations show a brick canopy to an exhibition stand carried out in ordinary 
‘Phorpres’ Rustic facing bricks reinforced with #° diam. steel rods through the mortar 


joints. Such brickwork has definite advantages asa form of reinforced construction. 










hoof slab is continuous 


with canopy \ 
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y* \ t + 3 324 y-d | 4 P r 4 
4dia pods }; ES is i 4 ‘No Sricks laid | KA t . : 
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. es % Mortar onts aE OF FT FOR .SOMETAIC 
ENLARGED SECTION THRO CANOPY ¢ jl gee ge eg 5 4 
= abana 2. a 
Consultant for reinforced Brickwork : Architect: Julian Leathart, F.R.1.B.A R 
Hugo Filippi, Secretary, Reinforced Brick Masonry Research Board of America. Isometric by courtesy of * BUILDING.” | b 
PHORPRES 
Cour doeagrene 


LONDON BRIC K COMPANY LIMITED 
HEAD OFFICE: AFRICA HOUSE, KINGSWAY WC.2. TELEPHONE: HOLBORN 8282 
BIRMINGHAM DISTRICT CFFICE: PRUDENTIAL BLGS., ST. PHILIP'S PLACE, BIRMINGHAM 3. TEL: COLMORE 4142 
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TWO NEW BRIDGES OVER THE RIVER TIGRIS 
for the Iraq Government, at BAGHDAD 


THE ABO EIS A IRTIST'S IMPRESSION OF THE NEW KING FEIS-AL BRIDGE AS IT WILL BE WHEN COMPLETED 
The other Bridge—the North Bridge—is of similar construction, but with five spans. 
I:nzineers ¢ Messrs. Coode, Wilson, Mitchell & Vaughan Lee. 


OTHER IMPORTANT BRIDGE CONTRACTS INCLUDE: 


CHELSEA BRIDGE .... Sais sia Si efi ae Reconstruction and Widening. 
Opened 6th May. (For the London County Council.) 
WANDSWORTH BRIDGE... sb -_ _ ae Reconstruction and Widening. 


(For the London Cx yunty Council.) 


CARMARTHEN BRIDGE .... ant ae se oe Reconstruction of Bridge over River Towy; also 
Embanked and Viaduct Approaches. 
Past Contracts include: -The Royai Tweed Bridge, Berwick-on-Tweed ; Hampton Court Bridge; Caversham Bridge. 


Reading Bridge; Maidstone Bridge and Esk Bridge. 


HOLLOWAY BROTHERS 


Contractors and Specialists in  Ferro-Concrete Construction 


BRIDGE WHARF, MILLBANK, S.W.1 
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A Persian Triumph 


The Mosque of Sheikh Lutfullah is Persian in the fabulous sense : the 
Omar Khayam brigade, to whom rational form is as much anathema as rational 
action, can wallow in it to their hearts’ content. For while the dome-chamber 
is form only, has no colour, and obliterates its ornaments by the intentness of 
its construction, the Mosque of Sheikh Lutfullah hides any symptom of con- 
struction or dynamic form beneath a mirage of shallow curved surfaces, the 
multitudinous offspring of the original squinch. Form there is and must be; 
but how it is created, and what supports it, are questions of which the casual 
eye is unconscious, as it is meant to be, lest its attention should wander from 
the pageant of colour and pattern. Colour and pattern are a commonplace 
in Persian architecture. But here they have a quality which must astonish 
the European, not because they infringe what he thought was his own mono- 
poly, but because he can previously have had no idea that abstract pattern 
was capable of so profound a splendour. 

As though to annouce their principles as soon as possible, the outside of 
the mosque is careless of symmetry to a grotesque degree. Only the dome and 
portal are seen from the front. But owing to the discrepancy between the 
axis of the mosque and that of the Ali Gapu opposite, the portal, instead of 
being immediately under the dome, is set slightly to one side of it. Yet such 
is the character of the dome, so unlike is it to any other dome in Persia or 
elsewhere, that this deformity is hardly noticeable. Round a_ flattened 
hemisphere made of tiny bricks and covered with prawn-coloured wash runs 
a bold branching rose-tree inlaid in black and white. Seen from close to, 
the design has a hint of William Morris, particularly in its thorns; but as a 
whole it is more formal than pre-Raphaelite, more comparable to the design 
of a Genoese brocade immensely magnified. Here and there, at the junction 
of the branches or in the depths of the foliage, ornaments of ochre and dark 
blue mitigate the harshness of the black and white tracery, and bring it into 
harmony with the soft golden pink of the background : a process which is con- 


tinued by a pervading under-foliage of faint light blue. © But the genius of the 
effect is in the play of surfaces. The inlay is glazed. The stucco wash 


is not. Thus the sun strikes the dome with a broken highlight whose 
intermittent flash, moving with the time of day, adds a third texture to the 
pattern, mobile and unforeseen. 

If the outside is lvric. the inside is Augustan. Here a still shallower 
dome, about 70 ft. in diameter, swims above a ring of sixteen windows. 
From the floor to the base of the windows rise eight main arches, four enclosing 
right-angles, four flat wall-space, so that the boundaries of the floor form a 
square. The space between the tops of the arches is occupied by eight 
pendentives divided into planes like a bat’s wing. 

Each part of the design, each plane, each repetition, each separate branch 
or blossom has its own sombre beauty. But the beauty of the whole comes 
as you move. Again the highlights are broken by the play of glazed and 
unglazed surfaces: so that with every step they rearrange themselves in 
countless shining patterns; while even the pattern of light through the thick 
window traceries is inconstant owing to outer traceries which are several feet 
away and double the variety of each varying silhouette. 

I have never encountered splendour of this kind before. Other interiors 
came into my mind as I stood there. to compare it with: Versailles, or the 
porcelain rooms at Schénbrunn, or the Doge’s Palace, or St. Peter’s. All are 
rich; but none so rich. Their richness is three-dimensional; it is attended 
by all the effort of shadow. In the Mosque of Sheikh Lutfullah, it is a richness 
of light and surface, of pattern and colour only. The architectural form is 
unimportant. It is not smothered, as in rococo; it is simply the instrument 
of a spectacle, as earth is the instrument of a garden. And then I suddenly 
thought of that unfortunate species, modern interior decorators, who imagine 
they can make a restaurant, or a cinema, or a plutocrat’s drawing-room look 
rich if given money enough for gold leaf and looking-glass. They little know 
what amateurs they are. Nor, alas, do their clients. 


ROBERT BYRON («The Road to Oxiana:” Macmillan) 
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Elizabeth Denby and 
Kensal House 


The editor regrets that the 
name of Miss Elizabeth Denby, 
Housing Consultant, was inad- 
vertently omitted from the list 
of the members of the archi- 
tectural advisory committee 
responsible for the design of 
the Kensal House flats. Lad- 
broke Grove. London, when 
the flats were illustrated in the 
May issue of THE ARCHITECTURAL 
REVIEW. 


Semaine de Gala 


Now all the fun is” over 
it may not be unprofitable 
to pause for a brief survey of 
the various loyal displays with 
which the streets of the metro- 
polis have recently been en- 
livened. For weeks beforehand 
we had been told that this time 
a real effort was to be made to 
co-ordinate all the various 
schemes; happily this gallant 
effort was once more crowned 
with failure and rugged in- 
dividualism scored another 
triumph. The most rugged, if 
not the most individual. was 
undoubtedly Messrs. Self- 
ridge’s vast pageant of Empire 
which almost literally put all its 
neighbours in the shade. How- 
ever not even those towering 
silver allegories could detract 
from Messrs. Swears & Wells 
unique if — incomprehensible 
historical display. What ex- 
actly was the significance of 
this staggering mélange which 
included Queen Victoria and 
a clever combination of the 
central figure of  Botticellis 
Primavera with the background 
of the same artist’s Birth of 
Venus, is still open to varying 
interpretations, but anyhow we 
have the satisfaction of knowing 
that every inch was handpainted. 
Of the other great shops Messrs. 
Derry & Toms gigantic Britannia 
(or was it Boadicea 7?) careering 
across that modernistic facade 
in a four-horse chariot was one 
of the most surprising, and 
Messrs. Peter Jones’s long red 
streamers one of the simplest 
and most effective. albeit in 
conjunction with the architec- 
ture slightly reminiscent of 
Berlin on the Fuehrer’s birth- 
day. Of the clubs the United 
Services with its freshly gilded 
capitals and its wreaths of 
gold laurel leaves was both 
highly effective and properly 
traditional ; the Athenzum 
opposite was characteristic and 
restrained and, considering 
Sir Reginald’s well-known 
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fi Few Illustrations Of Modern Houses in Barrow 
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SNAPPED BY OUR OWN PHOTOGRAPHER 


In this picture, reproduced from the North Western Daily 
Mail, one is hard put to it to decide which are the more 
worthy of admiration, the buildings depicted, or the typogra- 
phical skill and fine lay-out work with which they are 


presented. 


antipathy to the Regeney and all 
its works, the shade of Decimus 
Burton could) consider himself 
lucky. The municipal — en- 
deavours. with the exception of 
Bond Street. which looked like 
some Brobdignagian suburb on 
washing day. were better than 
we had any reason to expect: 
the glorificd maypoles in’ St. 
James’ Street. Oxford Street. 
and Trafalgar Square. were 
singularly gay and free from the 
taint of municipal art. But 
when, oh when, will the West- 
minster Council stifle their all 
too fervent local patriotism and 
abandon that fearful blue and 
orange combination? In 
general one is forced to the con- 
clusion that as long as people 
contine themselves to flags and 
streamers all is well: it is when 
they start draping the facades 
that trouble beeins,. 


May 12th 

Occasionally it is a pleasure 
to have one’s prognostications 
falsified by events: the corona- 
tion was such oan occasion. 
The decorations, the newspaper 
clamour., past experience — of 
oflicial pageantry. had all com- 
bined to fill one with the 
gloomiest forebodings. but the 
truth was that neither manu- 
factured enthusiasm, nor taw- 
dry bunting could in any way 
spoil. the central clow of that 
long procession. The effect 
created by the appearance of the 
great coach, heralded by the 
scarlet lines of the yveomen of 
the guard and = the King’s 


Watermen, a great splash of 


pure concentrated colour sep- 


arating the central figures of 


the whole procession from the 


variegated colours of the other 
something 


participants, was 
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quite staggering, akin to the 
greatest achievements of art. 
Whatever views one might 
hold) about the rest of the 
procession—some like military 
displays, some do not—no one 
could) deny that the grave 
hieratic figures of their 
Majesties in their golden setting 
and surrounded by their im- 
mediate attendants was an 
expression of the whole English 
tradition at its very finest. 
Moreover it is” pleasing — to 
reflect that, although there were 
troops in plenty. the Sovereign 
himself was immediately pre- 
ceded by a party of bearded 
old) gentlemen whom even in 
the sixteenth century cannot 
have been regarded as a very 
formidable military body, and a 
handful of plump and eminently 
peaceful) bargemasters. Kew 
other monarchs and certainly 
no dictators would be so un- 
suitably, according to foreign 
notions. attended on their 
progresses. 


You have been warned 

The fact. recently stressed in 
this paper by Mr. Byron, that 
the demolition of our monu- 
ments is apt to be decided on 
and straightway carried out, 
almost overnight with never a 
wordof warning. should put those 
interested in the preservation 
of our architectural heritage 
on their guard. All the more 
interest attaches. therefore, to 
the recent newspaper agitation 
in favour of the widening of 
Decimus Burton's noble screen 
at Hyde Park Corner. | The 
burden of the complaint is that 
the three gates are quite in- 
adequate to deal with the motor 
traflic entering and leaving the 
park and that the arch is 
therefore another clog on the 
wheels of progress. Actually of 
course all that this means. is 
that the taxi-cabs and limous- 
ines at certain hours of the 
day are forced to waste. at the 
most, three to five minutes, 
waiting their turn at the exits. 
As the park is closed, and 
rightly closed, to all commercial 
and passenger traflic, the loss 
of the time is one that. the 
community as a whole can 
well afford. In defence of 
their monstrous proposal the 
motoring community, surely the 
most arrogant section of the 
whole nation, assert that the 
entrances could be widened 
thirty feet without in any way 
damaging the proportions of the 
screen itself. How this miracle 
is to be accomplished we are 
not informed. Anyhow that. is 


a tale which has been told too 
often; was it not stated that 
Lansdowne house would be 
re-erected just as it was and 
the beauty of the facade thus 
preserved for all time? How- 
ever, as it would be far too 
optimistic to suppose that the 
most powerful vested interest 
in the country will not get their 
way in the end, let it be 
urged, here and now, if their 
wrongs cry to heaven and must 
be redressed, that instead of 
tampering with Decimus Bur- 
ton’s handiwork, a new carriage- 
way be made through the smal- 
strip of garden, which is cerl 
tainly one car’s width and now 
serves no useful purpose along- 
side Apsley House. It is Crown 
property and the = dissappear- 
ance of the few square yards 
of depressed evergreens can 
hardly affect the amenities of 
the ducal tenant. 


Bedroom for the 
Titian Girl 

For the woman with 
Titian hair IT have chosen 
a Bedroom with a_back- 
ground of pale green walls 
and curtains, and with car- 
pet and bed coverings the 
shade of Parma violets. 

The furniture is syea- 
more. the pale colour to 
harmonize with the creamy 
terture of her skin, Silver 
metallic cloth is used for the 
upholstered and buttoned 
bedhead. and also for the 
piping of the easy chair 
and dressing stool. 

ef wallpaper with mauve 
and silver spots provides 
an attractive panel behind 
the bed. and is also used 
effectively to cover a_ply- 
wood pelmet. 
AN ARTICLE) ENTITLED 
* BACKGROUNDS FOR 
BEAUTY IN THE CATA- 
LOGUE OF THE RECENT 
Ipeat Homes EXuisirion. 


Architects Awake! 


Each vear as May comes 
round the public is shocked and 
horrified once more to find that 
vet again there has been some 
dirty work at Burlington House. 
No exhibition of the Royal 
Academy cver seems to open 
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GRAND PARADE IMPROVEMENTS, 
EASTBOURNE. 


Major LESLIE ROSEVEARE, O.B.E., P.T.P.I., M.lnst.C.E. 
Borough Engineer. 


Contractors : 
Messrs. G. PERCY TRENTHAM, Ltd. 
LONDON. 


‘PUDLO’ 


BRAND 
CEMENT VWYATERPROOFER 





HESE promenade shelters, and the band 

enclosure, are among the latest addi- 
tions to the many amenities of this pleasant 
seaside town, and provide a further ex- 
ample of the use of ‘PUDLO”’ Brand 
waterproofer in reinforced concrete, and 
in renderings of sand and cement applied 
to the inner surfaces of walls exposed to 
the weather, or in contact with wet earth. 
For more than a quarter of a century 
‘PUDLO’ Brand waterproofer has been 
specified by architects and engineers for 
the waterproofing of reservoirs for drink- 
ing water, and for filtered sea water, 
bathing pools, and also for the exclusion 
of dampness and flood water from build- 
ings both new and existing. Its long record 
of consistent success provides the best 
possible assurance that it will serve you 
equally well. 


Ask for the Handbook of Cement Waterproofing —post free. 


KERNER-GREENWOOD & COMPANY LIMITED 


MARKET SQUARE 


KING’S LYNN 


Sole Proprietors and Manufacturers Od. Pst 


The word ‘PUDLO’ is the Registered Trade Brand of Kerner-Greenwoac & Co., Ltd., by whom all articles bearing that Brand are minufactured or guaranteed. 
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THE IDEAL ruBBer FLOORING 


@ Runnymede Rubber Flooring has been specified for cinemas, 
restaurants, and public buildings because it has been proved 


beyond all doubt to be serviceable, attractive and hard-wearing. 


RUNNYMEDE 


6 OLD BAILEY, LONDON, E.C.4 
Telephone: CITY 2471. Telegrams: “ RUBBERFLOR, LONDON.” 













RUBBER 





@ Non-stretching and non-buckling 
@ Permanently glossy, non-slip sur- 
face @®Cheaper and Quicker to lay 
@ Easily cleaned and polished with 
soap and water ®Completely water- 
proof ® Widest selection of colours 


and designs. 
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TREASURY—IX. 


MODERN 


The occasion of a 
special Metals issue 
makes this photo- 
graph of the Church 
of San Sebastian in 
Manilla of topical 
interest. Built in 
1891 it is, believe it 
or not, constructed 
entirely in iron. 


without the announcement that 
someone or other has been 
asked to withdraw their contri- 
bution. either because it has 
been discovered that the artist 
has been such a cad as to paint 
over a photograph or because 
his annual problem picture is 
open to too dubious an inter- 
pretation or some such scanda- 
lous) reason. On the other 
hand, to balance the horror 
which such an event evokes in 
every decent breast. there is 
always the gratifving discovery 
that one or more pictures are 
the work of a paralysed post- 
man from Tulse Hill or a five- 
year old orphan who has only 
taken to art result of a 
present of a sixpenny paintbox 
at Christmas. But alas all these 
excitements, both pleasant and 
deplorable, are exclusively pro- 
vided by the painters. Why is 
the architecture always 
barren similar surprises ? 
Will no one send a desien for a 
cottage hospital that is subse- 
quently discovered to be a 
plaster-cast of a model of the 
Parthenon? Can no architect 
provide a problem — building 
that might be taken by some to 
be a combination of Fort Belver- 
dere and the Brown House, or 
some equally significant work 
of dubious taste?) Moreover can 
no window-cleaner in the Isle 
of Man or deaf and dumb tive- 
year-old be prevailed upon to 
try his hand at architecture ? 
The sooner that something of 
the sort happens the better, for 
there is a very definite feeling 
abroad that the architects are 
not pulling their weight in the 
maintenance of these age-old 
traditions of Burlington House. 
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The New 
The new stamps are undoubt- 


edly an enormous improvement, 
not only on the stamps of the 


Stamps 


last reign, but also on all 
stamps since the earliest Vie- 


Minor criticisms 
there are bound to be: the way 
that the circle enclosing the 
figures overlaps the base of the 
neck of the medallion strikes 
one as a not altogether happy 
arrangement, but on the whole. 
as far as the ordinary issues 
are concerned, both the de- 
signers (Messrs. Gill and Dulac) 


torian issues. 


and the Post Olflice deserve 
general congratulation. 
The Coronation issue is not 


perhaps on quite the same high 
level, but then few special issues 
are ever very satisfactory; the 
shape for one thing is awkward. 
But perhaps the happiest aspect 
of the whole matter lies in the 
proof it provides that at least 
one Government Department is 
not impervious to intelligent 
criticism. Alas, numismatists 
must now be filled with righteous 
envy for their more fortunate 
philatelic brethren; the Mint 
remains firmly unmoved by any 
outcry. 


A P.E.P. Centenary 

That energetic research body, 
Political and Economic Plan- 
ning, usually known simply as 
“ PLELP.” can congratulate 
itself on reaching this month a 
remarkable land-mark in its 
career, Its“ broadsheet.” 
Planning, actually a neat pam- 
phlet of a dozen or more pages. 
which it publishes periodically, 
reaches its hundredth — issue. 
The title of P.E.P. explains 


itself; its personnel, though 
remaining anonymous, possesses 
authority as well as enthusiasm 

also versatility, as the index 
of titles to the Broadsheets 
indicates. The titles have in- 
cluded such various subjects as 
* Britain and World Trade,” 
* Housing Survey,” “* Planning 
in America,” ** Transport Pro- 
blems,” ** A New Employment 


Policy,” ** Marketing Acts,” 
* The Use of Statistics,” ** The 
Fuel Problem.” ‘* How New 
Industries Grow,” ** The Hos- 


pital System,” ‘ Inquest on 


Ottawa,” and * The Problem of 


South Wales.” 


Photographs in this 
Issue 

The editor is indebted to the 

following. who have been kind 


enough to lend photographs for 


this issue. to give facilities for 
taking them, or to provide 
necessary Information : 


The Director of the British 
Museum: the Victoria and 
Albert Museum: the Copper 


Development Association: the 
Industries Development 
the British Construc- 


Lead 
Council; 
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Association : 


Ltd.: 


tional Steelwork 
Messrs. Alfol Insulation, 
the Aluminium Union, Ltd.: 
the British Aluminium = Co.. 
Ltd.: Firth-Vickers Stainless 
Steels, Ltd.: J. & E. Hall, Ltd. : 
Messrs. Harvey: Messrs. Has- 
kins,  Ltd.:; Messrs. Henry 
Hope, Ltd.; London Zine Mills, 


Ltd.; H. H. Martyn & Co.. 
Ltd.: the Mond Nickel Co., 
Ltd.: the Northern Aluminium 


Co.. Ltd.: Messrs. E. Pollard & 
Co., Ltd.: Messrs. Gordon Rus- 
sell, Ltd.: Messrs. Roneo, Ltd.: 


Messrs. Joseph Sankey. Ltd.: 
Messrs. Sankey-Sheldon, Ltd.; 
J. Starkic Gardner & Co., Ltd.: 
Messrs. Stelcon, Ltd.: Messrs. 
Venesta, Ltd.: George M. 
Whiley, Ltd.: Messrs. Henry 
Wiggin & Co.. Ltd. Thanks are 
also due to Mr. Alfred Crack- 
nell, photographer, for trouble 
taken with a number of 
special photographs. 


Correction 
The name of the architects of 
the factory at Worcester. illus- 
trated in the May issue, given 
as Sir John Brown and Hanson. 
should of course have been spelt 
+ Sir John Brown and Henson.” 











Some of us may have been under the misapprehension that 
fretwork was a dying art. The above examples, selected from 
Messrs. Hobbies catalogue of designs, should dispel this foolish 
illusion, and prove that fretwork is not only in a flourishing 
condition, but has wisely refused to break with the age-old 


traditions of the art. 
mantel. 


A. Gothic clock. 
C. Express pipe rack. 


B. Egyptian over- 
D. Taj Mahal mirror frame. 
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P H Y 


The following is a selected list of books which relate to the subjects covered by this special 
metals issue of The Architectural Review, for the information of readers who wish to pursue 


the subject further. 


Occurrence and History 

Ancient Egyptian Metallurgy. By H. 
Gowland and C. O. Bannister, 1927. 

De Re Metallica, By Georgius Agricola. 
(Translated by H. C. Hoover and L. H. 
Hoover), 1912. 

Man and Metal. By T. A. Rickard. 

Mineral Industry of the British Empire 
and Foreign Countries. (Published by the 
Imperial Institute.) 

Monographs on Zine, Lead and Copper 
in the Statistical Summary, 1933-35. 

Minerals Yearbook, 1936. United States 
Department of the Interior, Bureau of 
Mines. 

The Manufacture of Tron in all Ages. By 
James M. Swank. — Philadelphia, 1892. 

Primitive Smelting of Copper and Bronze. 
By T. A. Richard: transaction of the 
Institute of Mining and Metallurgy, 1934. 

Roman and Medieval Mining Technique. 
By O. Davies: transaction of the Institute 
of Mining and Metallurgy, 1933. 


and Steel 

Cast Tron in the Light of Recent Research. 
By Herbert Hatfield. London, 1928. 

Metal Castings. By Harry L. Campbell. 
M.S. New York, 1936. 

Pattern Making. By Joseph B. Horner. 
A.M.IM.E. London, 1925. 

Manufacture of Seamless Tubes. By 
Gilbert) Evans. London, 1984. 

Pipe and Tube Bending and Jointing. By 
S. P. Marks, M.5.5LA. London, 1929. 


lron 


Wire Drawing and the Cold Working of 


Steel. 
1936. 

The Plastic Working of Metals. By E. V. 
Crane, Ph.B.. A.I.M.M.E. New York, 1932. 

The Principles of Electric Welding. By 
R. C. Stockton, A.I.M.M.E.,. A.M.C.Tech. 
London 19338. 

Corrosion: Causes and Prevention. By 
KF. N. Speller, D.Sc. 


By Alistair Thomas Adam. London, 


Orr: pper 

Modern uses of Non-Ferrous Metal. By 
C. H. Mathewson. 

Copper. By N. E. Crump. 

The Modern Coppersmith. By EL. A. 
Voss. 

Copper and Bronze Welding. 
Kilburn. 

Copper in Architecture. By The Copper 
and Brass Extended Uses Council. 

The Publications of the Copper Develop- 
ment Association. 


By W. L. 


Nickel Silver 
Nickel: Past and Present. By R. C. 
Stanley. 


Metal in) Functional Architecture. — Its 


Proponents’ Views —** Metal — Progress,” 


1936. Feb., p. 43. 


The books are classified to correspond with the articles in the issue. 


Metals and Alloys for Internal Architectural 
Purposes —* Metallurgia,”” 1935, Nov., p. 7. 

The publications on special aspects of 
the subject by the Mond Nickel Company. 

The Nickel Bulletin, published by the 
Bureau of Information on Nickel. 


Aluminium 


The Aluminium Industry. By. J.D. 
Edwards, F.C. Ivory, Z. Jefferies. 

The Technology of Aluminium and its 
Light Alloys. By A. von Zeerleder (A. J. 
Field trans.). 

Aluminium Paint and Powder. By. J.D. 
Edwards. 

Aluminium tn Architecture. 
published by the 
America, Pittsburgh.) 

Papers on Aluminium in the Building 
Science Abstracts: Dept. of Scientific 
Industrial Research. 

The technical publications of — the 
aluminium producing companies. 


(A treatise 
Aluminium Co. of 


Lead 

Lead and its Uses. By Frank Herod. 
M.R. San. LRP... Plumbing Trade Journal, 
May. 1936. 

The Corrosion of Lead in 
Building Research Bulletin. 

The Prevention of Corrosion of Lead in 
Buildings. Building Research Bulletin 
No.6. Section IIT. 

The Ternary Alloys of Lead. 
in Buildings. 

Lead. Building Research Special Report 
No. 19. By J. A. Smythe. 

The publications of the Lead Industries 
Development Council. 


Buildings. 


Their Use 


Research 

Die-Castings. By H. Chase. 

Manufacture of Seamless Tubes 
and Non-ferrous. By G. Evans. 

Corrosion Resistance of Metals and Alloys. 
By R. Ss. MeKay and R. Worthington, 
1936. 

Metallic Corrosion, Passivity and Pro- 
tection. By U. R. Evans, 1937. 

Protective Films on Metals. By FE. S. 
Hedges. 19382. 

Mechanical Testing. Vol. 1. Testing of 
Materials. By Batson & Hyde, 1931. 

Chromium Plating. By Bauer, Arndt & 
Krause, E. W. Parker. English Transla- 
tion by Edward Arnold & Co., 1935. 

Also the following Journals, containing 
research papers on metals : 

Journal of the Institute of Metals. 

Journal of the Iron and Steel Institute. 

Journal of the Electro-Depositors Tech- 
nical Society. 

Journal of the Institute of Welding. 

The Metal Industry—London. 


Ferrous 


Door 


Furniture 


The following is a list of the 
manufacturers and craftsmen for 
the examples of door furniture 
illustrated on pages 281-283. 


No. 


No. 


No. 


No: 


No. 


No. 


No; 


No. 


No. 


No. 


No. 


No. 


No. 


No. 3 


No.3 


No. 28 


No. § 


No. § 


No. 


No.4 


is 


we 


13. 


16. 


N. F. Ramsey & Co., 
Ltd., design 108. 
N. F. Ramsey & Co., 
Ltd., design 107. 
Gordon Russell, Ltd., 

design 1024. 

Dryad Metal Works 
Ltd.. design K30. 
Gordon Russell, Ltd., 

design 1023. 
Drvad Metal Works 
Ltd., design K18R. 
James Gibbons, Ltd., 
design B4227, but 
without patera and 
long bush rose. 
Dryvad Metal Works, 
Ltd., design K17SR. 
Dryad Metal Works, 
Ltd.. design K18SR. 
Dryad Metal Works. 
Ltd.. design K19SR. 
Dryad Metal Works, 
Ltd., design X19. 
General Stampers 
(Welwyn). Ltd., 
Base A, fluted sec- 
tion handle cover 
and domed stop. 
Henry Hope & Sons, 
Ltd., design 878. 
Drvad Metal Works, 
Ltd.. design H96, 
15in. 


Dryvad Metal Works, 


Ltd.. design H93, 
12in. 

Henry Hope & Sons, 
Ltd.. 2068 centre 
slow knob. 

British Ogro, Ltd., 


handle with lock. 
Josiah Parkes & Sons, 
Ltd., ** Union ” up- 
right cevlinder mor- 
tice lock No. 2272. 
Dryvad Metal Works, 
Ltd.. design L4. 
Dryvad Metal Works, 
Ltd.. design H88. 
Drvad Metal Works, 
Ltd.. design H89. 
Gordon Russell, Ltd.. 
design 26a. 

Drvad Metal Works. 
Ltd., design H77. 
Gordon Russell, Ltd.. 

design X1495. 
Dryad Metal Works. 

Ltd., design H76. 
Gordon Russell. Ltd.. 

design 21. 
Elsa Booth. 

design No. 280 2. 
Elsa Booth, 

design No. 280.1. 
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the wolf should have known 


better —for they were M arston 


Bespres 
Flettons 


made by 
Marston Valley 
Brick Company Ltd 


Standard types of Flettons: 
$4\ Plain 
‘\ Slotted 


MARSTON 
BESPRES 









Bark Rustic Facings 


Immediate Delivery — Whatever size the order 


Marston Valley Brick Co Ltd. Sales Office : 30 Gordon St., London, W.C.1. Euston: 2861-5 





TRADE AND CRABT 
Trade 


and 


Reviews 


By BRIAN GRANT 


Moulded 


“OQeeana” 
Panels 


Ply wo od 


When I first heard mention of the name 
* Oceana” [visualized a new super- 
vigantic transatlantic liner, a prospective 
competitor to the * Queen Mary” and 
the * Normandie” in their grim battle 
for the much cherished blue-riband. 
* Oceana.” however, is the name given 
new type of moulded plywood 
panelling of, T believe. French origin, and 
being marketed in this country by James 
Latham, Ltd. 

The panels are manufactured ina 
range of standard designs — in 
three thicknesses (} in., 3 in. and } in.) 
and there are fifteen different) standard 


to oa 


seven 


veneer facings to be selected — from. 
including butt) walnut and French 
walnut. rosewood, teak, plain and 


figured oak and a group of four maho- 
vanies.”. The prices (not including fixing) 
range from 9d. to 33d. per sq. ft. 
delivered according to the thickness 
required and the veneer finish chosen. 
The maximum size of the panels is 92 in. 

tl in. Any number of the designs may be 
used in combination and the panels can 
he fixed either vertically or horizontally, 
thus.ftaking into consideration the variety 
of facings available, a very large number 








The Architectural Review, une 1937 


News 


ft corner of one 
of the wall paper 
showrooms at 


John Line and 
Sons recently 
completed New- 
castle office. Ar- 


chitect: Charles 
S. Errington. 


of different decorative panelling effects 
can be obtained. The method of applica- 
tion is identical to that of ordinary flush 
panelling and the finished effect. it is 
claimed, is in no way inferior: in cost 
however, it is considerably lower and a 
saving of 25 per cent. per ft. is in some 
cases possible. 


Oak = desk — de- 
signed by Henry 
G. Dowling. The 


side panels are 


constructed in 
“Oceana? 
moulded ply- 


wood panels, 


Ixii 





and Sons 
premises 


John Line 
Newcastle 

Henry G. Dowling has used ** Oceana” 
for some of the furniture and panelling 
at his Company's new oflices and show- 
rooms in Neweastle which were officiaily 
opened a few months back. The building 
of these premises is part of an extensive 
building programme which John Line & 
Son have undertaken in order to cope 
with greatly increased business and to 
provide better facilities and services for 
their many customers in the north of 
England. Their new Manchester building 
is nearing completion and will probably 
be opened towards the end of June. 

Charles S. Errington was architect for 
the Newcastle premises and Messrs. 
Cruikshank & Seward are responsible for 
the new Manchester branch oflice. Special 
furniture and the interior decoration of 
both offices has been designed by Henry 
G. Dowling. 


new 


Silent sliding doors 

I was present recently at a demonstra- 
tion given by a company calling itself 
Silent Gliding Doors Ltd. The Company 
is a comparatively new one and has been 
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THE GRAFTON HOTEL (Associated London Properties Ltd.) 


N an article: ‘Signs of our Time,” published 
in The Architects’ Journal, of 15 June, 1927, 
Mr. G. Grey Wornum, F.R.I.B.A., wrote : 


al marquise can be an extremely useful adjunct to the 
design of a facade, and is by no means to be despised 
from an architect's point of view. Built of glass and 


metal 


it can give as much sense of frizolity to 


building as the designer wishes 


Behind that moderate statement, written almost 


precisely ten years ago, may have lurked a prophecy. 
But, while anticipating its popularity, Mr. Wornum 
can hardly have foreseen the remarkable extent to 


which architects would, in the short 


space of a decade, discover the utility | ‘LI I Nie Y and letters faced stainless steel, this 


and beauty of the marquise, or, as we 


more often describe it today, the HOHE va recesses, lighting boxes and low-tension 


canopy. 








irchitects: T P. BENNETT & SON 


Over the entrances to hotels, clubs, restaurants, 
theatres, cinemas, and public buildings, and along 
the full frontages of large stores and groups of 
shops, canopies are now installed, not only to give 
a “sense of frivolity and lightness,” but also to 
provide protection for patrons, and to add dignity 
to the buildings. 


Here is one of the latest examples of C.P. craftsman- 
ship applied to canopy construction. Coloured 
green and cream, with projecting fillets 


canopy is illuminated from coved 


tubes. 


AMHURST PARK WORKS TOTTENHAM N15-TEL: STAMFORD HILL 4266 
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formed to market a new type of sliding 
door gear invented, T believe. by a major 
of the Royal Air Force who found certain 
“snags” in the ordinary type of sliding 
door used) for aerodrome hangars and 
set out to overcome their disadvantages. 
Two types of gear were demonstrated : 
1. Gear for heavy doors, such as fold- 
ing partitions, folding and * round the 
corner’ garage doors and doors for 
factories, hangars and commercial build- 
ings generally. 2. Gear for the ordinary 
domestic door (normally a swinging door) 
for use in private houses, offices, hotels 
and the like. 

The company tell me that their first 
objective was to get rid of the open floor 
channel which has always been an 
essential part of sliding door construction : 
their objections to this open channel or 
track being that the track when employed 
in open places, factories or garages is 
constantly getting clogged with dirt and 
small stones and is, in any case, always 
far from being noiseless. For any type 
of interior door, either sliding or folding. 
a flush floor runner giving silence in 
operation is certainly something to be 
grateful for. 

For the lighter type of door, to replace 
the ordinary hinged door, a design is 
employed whereby the door is suspended 
from a type of runner consisting of one 
tube sliding in another and is guided at 
the bottom by means of fibre blocks 
running along an invisible guide track. 
The track in this case does not carry the 
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weight. This) type of 
door can be installed) in 
existing buildings. In 


the case of new buildings 
these small sliding doors 
are invariably housed in 
the cavity walls and this 
can be simply and effec- 
tively achieved within 
any standard thickness of 
wall from a 3 in. par- 
tition breeze upwards. 

With the heavier 
type of doors — there 
is no overhead suspen- 
sion track, merely a 
complementary guiding 
track, the weight is car- 
ried on the — specially 
designed) runners) which 
travel silently along the 
flexible rubber — track. 
The accompanying illus- 
tration shows how the flexible rubber 
track, which is carried on a hard wood 
former in a steel channel, is let into a 
wooden, concrete or granolithic flooring so 
as to forma retentive guide for the specia! 
runner carrying the weight of the doors. 

Both types have been tested in use 
under a wide variety of difficult conditions 
for the last five vears and the many 
actual contracts carried out by them during 
the past three vears have, I am informed, 
proved — entirely — satisfactory. The 
Company will be pleased to provide 
architects with illustrated — literature 


hard Wood 





2 
N> 









track 





Detail showing roller and flush rubber track. The 
rollers carry the weights of and are concealed in the 
base of the door. The rubber track is depressed as 
the rollers travel along it. 


and the names of factories. colleges 
and other buildings where the doors may 
be inspected in actual operation. En- 
quiries should be addressed to Messrs. 
Silent Gliding Doors Ltd... 53 Archer 
Street. London, N.W.1. 


Concerning flush doors 


I do not know how many different 
types of flush doors and how many 
different forms of core construction are 
today being employed by manufacturers— 





RE- 


DECORATION 


Architects who appreciate mastery in 
design, fine colour and quality—to 
satisfy an exacting clientele—rarely 


fail to find just the desired wallpaper 


in our Showrooms 


John Line & Sons Ltd 


213-6, TOTTENHAM COURT ROAD 
W.1 

















“STUDIES IN HARMONY” 
WALLPAPERS AND PAINTS 
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sanitary 
ware... 


THAT REMAINS 
TRULY SANITARY 


VITREOUS CHINA is absolutely 

non-porous throughout. The body is 

as hard as the glaze to which it is 

amalgamated ... a glaze that cannot 

crack or craze. 

With all other materials it is the glaze 
only that is non-porous. Once 


this glaze crazes, as it will 





in time, moisture will pen- 








etrate into the absorbent 


mn 


it insanitary. 


body, fouling it and making 


Specify Standard” Vitreous China 
when planning new buildings or 
modernization schemes. The 


public are learning of its advan- 


Write for illustrated leaflet 8.18. 


“CS tandand” 


VITREOUS CHINA—W.C. SUITES - LAVATORY BASINS - BIDETS 


tages and will be asking for it. 





IDEAL BOILERS & RADIATORS LTD., IDEAL WORKS, HULL. Showrooms: LONDON, Gi. Marlborough Si. W.1. BIRMINGHAM & HULL 
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certainly there are very) many 
and the cost of them vary to 
a quite extraordinary degree. — I 
would say beware of the very 
low-priced flush door; in fact, 
whatever the price, it is a wise 
precaution to pay 
vreater attention to the manufac- 
turer’s method of construction than 
to the apparent) smartness and 
finish of the door. A brand new tlush 
door almost always looks trim, 
solid and attractive. but it is the 
workmanship hidden beneath the 
veneer that counts for most. Many 
an architect has discovered this to 


and hecessary 


his cost. 

A small but instructive brochure 
on the evolution and construction 
of the flush door has recently been 
issued by BF. Hills & Sons Limited. 
of Trafford) Park, Manchester. the 
mantfacturers oof °° Aristocrat.” 
"Trafford and = Clymax thush 
doors. The * Aristocrat “is a costly 
door, made up to a standard rather 
than down to a price. Its core 
consists of nine separate laminations 
of wood bonded together with Bakelite 
glue under hundreds of tons of pressure. 
The °° Trafford” is) of semi-solid = con- 
struction whilst the * Clymax” is built 
upon a hollow frame. All three are de- 
seribed in the brochure but (unnecessary 
omission !) no prices at all are given. It 
is. we know, impossible for manufac- 
turers to quote firm prices in a brochure 
that may be in circulation for a number 


x 
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Cet aes > ty Dell 





electric cooker for the 


Manufacturers ¢ 


of vears but it is not diflicult for them to 
give an approximate indication and every 
architect knows that prices must fluctuate 
according to current prices of raw materials 
and to the size of the order being placed. 


(n elegant 


These notes. last 


utilitarian 





20th 


month 





century 


Moffats Ltd. 


contained 


kitchen. 


brief description of the new Moffat 
electric cooker which I had seen 
for the first time at the Ideal 
Home Exhibition at Olympia 
having since secured a photograph. 
I reproduce it here. The cooker 
is of cast iron and steel construc- 
tion throughout finished in grey 
and = white porcelain) enamel or 
special finishes in either two tone 
ivory, green and ivory, ivory 
and crimson or ivory and black. 
Standard equipment includes 
thermostatic oven heat control. 
minute-minder, condiment set and 
hob floodlight. The boiling plates 
on the hob have. stainless steel 
covers and the baking oven is fitted 
with a smokeless top grill ; it has 
also an independently heated warm- 
ing drawer and a roomy utility 
drawer which will hold the pots, 
pans, baking dishes and other 
cooking utensils. In appearance it 
is decidedly a thoroughbred and, 
from the specification, an eminently 
sturdy and workmanlike piece of 
equipment. The manufacturers are 
Moffats Limited of Blackburn, Lancashire. 
c * e 
A Catalogue of Electrical 
Accessories 
A comprehensive catalogue of electrical 
accessories has just been issued by C. H. 


Parsons, Ltd.. of Birmingham. In a brief 


and pleasantly composed foreword it is 





ALL GLASS L 


IGHTS 





In addition to their simplicity and efficiency 


in lighting, these lights have 
advantage : 


one great 


the speed and ease with which 


the bowls can be removed and replaced 
when lamps have to be renewed or cleaning 
becomes necessary —an important considera- 
tion for an architect who has to meet 


demands for 
maintenance costs. 


large buildings with low 


oswALD HOLLMANN 


19, BRACKLEY 
LONDON 


ROAD, 


Send for our iliustrated leaflet 


BECKENHAM 
BEC 2719 


We exhibit at the Building Centre 








Inexpensive Construction 


Speeity 





BOARDS 


for Speedy, Sound and 














Samples and Information Sheets from 


LLOYD BOARDS LTD. 
SHELL MEX HOUSE, LONDON, W.C.2. 


Temple Bar 9221 
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ARCHITRCTURAT, | iN STAINLESS stEEL 


BRONZE AND 


WE 1 TALW ORE ANODISED ALUMINIUM 


————_ 





ee 


, 


The Brent Metal Works, 

Specialists in the drawing and 
manipulating of metals for mouldings, 
grilles, doors, handrails, facia lettering and 
all forms of decorative work, are pleased 
to work under the supervision of architects. 
Detailed drawings and estimates are prepared to 
architects’ specifications. 


BRENT METAL WORKS 








A NORTH CIRCULAR ROAD, CRICKLEWOOD, N.W.2 


i. 





TELEPHONE : GLADSTONE 6262 
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pointed out that the company’s first 
catalogue, issued in 1924, consisted 
of two pages. This 1937 edition contains 
over 300 pages and, be it noted, there is 
not a single page of unnecessary 
* padding or extraneous advertising. 
The company’s products include almost 
every type of small electrical accessory 

adaptors, switches, switch units and 
switch boxes, bell pushes, ceiling plates, 
etc. The fittings are made in a variety 
of metals and bakelite. A colour chart 
shows the 13 standard bakelite colours 


available. All essential information and 
price particulars are given in- concise 
tabulated) form. It is, in” brief. an 


honest to goodness catalogue—well in- 
dexed, conveniently  sectionized, — satis- 
factorily illustrated and very well printed. 

Copies may be obtained from C. H. 
Parsons, Ltd.. Britannia Works, Tyseley. 
Birmingham. 


* Porteullis” Grilles 


Messrs. Haskins most recent catalogue 
dealing solely with the various types and 
designs of metal grilles will be of interest 
mainly to those architects concerned 
with the construction of stores and shops, 
though rolling and collapsible grilles are 
used quite extensively in’ commercial 
buildings of a general character. The 
evrille curtains are constructed of internal 
horizontal tubes (in mild steel. bronze. 
aluminium or other metals) connected 
by malleable vertical links and separated 


Le Tt 
=. = 
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Collapsible Porteullis grille at the entrance doors to the Hornsey Municipal building. 
Architect, R. H. Uren. Photograph reproduced from Messrs. Haskins catalogue. 


by external tubular distance pieces. The 
bottoms of the curtains are fitted with 
angle or tee iron bottom bars. The 
catalogue contains complete specitica- 
tion details. line drawings and half-tones 


showing the various “ curtain” designs 
available. and working details giving 
methods of installation and the different 
available systems of mechanical opera- 
tion. Application for copies should be 





Wi — Ml ~ bbl ~ bh ~ Mh - Mh Mh hh, \- Ml hi - Mh hi -_5--Y- Y-L-L-L- YY WW WN 
N ACTING as an executor or trustee, [ 


the Westminster Bank aims at putting 
itself in the position of a private trustee. 





It is therefore its practice to employ the 
family solicitor, if there is one, or any other 
solicitor the client may name; by such 
means the Bank succeeds in combining 
domestic tradition with business efficiency. 
A book showing the advantages of corporate 
executorship and the terms of appointment 


may be had at any branch. 


WESTMINSTER BANK 


LIMITED 
Trustee Department 
51 Threadneedle Street, E.C.2 


Branches of the Trustee Department 
are established at 
63 PICCADILLY, LONDON, W.1 
32 CORN STREET, BRISTOL, 1 
20 CASTLE STREET, LIVERPOOL, 2 
3 YORK STREET, MANCHESTER, 2 


DESIGN $434 





HOME 





\yDGE > 


The beauty of fireplaces is a powerful factor in the 
selling-appeal of all houses, new or old. From the 
huge variety of Devon Fires you can select grates 
and settings that will epitomise the beauty of pro- 
perty. Such firesides very often make a sale where 
otherwise might have been a mere passing interest. 


FIRE" 





Ixvill 


| 
: 
“DEVON 


Write for the Devon Fire Catalogue—illustrated and post free—and for the name and 
address of your nearest ironmonger holding stocks of Devon Fires to Candy & Co., 
Ltd., Dept. N, Devon House, 60 Berners Street, Oxford Street, London, W.1. 
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Flush Door 





AMAZINGLY 
STRONG 


CANNOT 
WARP 


SOUND 
INSULATING 


A S-tting of the ‘Panella’ Gas Fire 
Architects 
Mewes and Davis, F.R.1.B.A 





FIRE 
RESISTING 


The ‘Panella’ Gas Fire is the 
fine product of the makers’ fifty 
vears’ experience. The original 
flush-fitting Gas Fire, requiring 


neither trivet nor hearth, it is in 





perfect conformity with modern 
The famous ‘Ace’ Flush Door, made on a patent decorative tendencies. Lqually, it 
laminated principle, is now available with facings of 
birch ply or Lloyd Hardboard. Either can be used 
in its natural state, requiring only wax polishing, or 


carrics technical and hygienic 


efficiency to a high level, 


can be painted without knotting. Being dead flat, embodving as it does the Radiation 
special veneers can be applied with complete success. silent burner and ‘Beam’ (**“) 





radiants, which are extremely 


AVAILABLE 


IN SIX SIZES durable and 
ete: {oe 
pe warmth, with ane 
t.6in. « 2ft. din. P 
a a sensation of 
Wy Yy yyy WY. 


6ft. din.  2ft. 4in. 


ereatercomtort. YHW f/f fe ey 
6fe. 4in. x 2ft. 4in. | y, US TER 








Ud MM'MMY ify 

_ , 6ft.6in. » 2ft.Oin. First their type Y 
The untouched photograph above shows nine men 

‘Ace’ Flush Door—ab ; : : . ; . 

OO ae wih tenbaals Big vin oe 6ft.Oin. < 2ft. Oin. Full details and illustrations of the 

various models and finishes will be 

All sizes are available immediately from sent free on application to the Davis 

stock and prices will be quoted on request Gas Stove Co., Ltd., 7 Stratford 

Place london, W.t1. 

THE ACE LAMINATED PRODUCTS CO. Redlation (Opposite Bond Street Underground ) 


3 WARWICK LANE, E.C.4 "PHONE: CITY 2705 
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ollices at 
ng ees 


addressed to the company’s 
Blackhorse Lane. Walthamstow. 
€ & @ 
Decorations of Today 


* Tribute title 


in Colour” is the given 
by Nobel Chemical Finishes. Ltd. to 
the fourth of their series of booklets 


dealing with the various aspects of colour 
in architecture, Tt is a small gay 
brochure amusingly illustrated by a 
number of specially prepared colour 
Gordon Cullen) and = some 
ingenious photographs depicting London 
thoroughfares ino their Coronation garb. 
It criticizes the haphazard methods 
ustally employed for the decoration of 


sketches Hy 


streets and buildings at times of national 
festivity, and suggests, quite reasonably, 
that a touch of permanent colourfulness 
might with benetit be given to many of 
our austere and rather drab edifices and 
highways. 

& & & 
Floodlighting and 
Lighting 

Two brochures) reach me from the 
General Electric Company. The _ first 
deals comprehensively with the subject 


Church 


of modern floodlighting and is” well 
filled) with practical and informative 
data. It describes and. illustrates the 


various types of lamps. reflectors and 
general equipment used in floodlighting 
surveys briefly the principal 
developments, discusses — beam 
control, colour control and light dis- 
tribution and outlines the systems adopted 


schemes, 


recent 


The 





A night photograph of St. 


Mary-le- 
Bow, Cheapside. reproduced from 
the G.E.C. church lighting brochure. 


in a number of typical installations. 
The second brochure is mainly pictorial 
and shows in a series of half tone plates 
the many different types of interior 
illumination and floodlighting as carried 
out by the General Electric Company in 
cathedrals, abbeys and churches of all 
denominations. Divided into four 
tions it deals with (i) Concealed lighting : 
(1) Lighting by visible fittings: (iii) 


sec- 


The use of 
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Exterior illumination and church flood- 
lighting; (iv) G.E.C. Standard church 
lighting units. Valuable companion 


brochures for the architect and 
illuminating engineer. 

© e @ 
Asphalte for 
Mastic Roofing 

Architects and building contractors will 
find a large amount of useful information 
compiled for their especial benefit in a 
30) page report on the above subject, 
which has just been issued by the 
Building Research Station. 

Published in booklet form the report 
COMPpTrises 

I. A survey of the general problems 
which arise in connection with the use of 
asphalte mastics to form an impermeable 
jointless roof covering. 

II. A description of the nature of the 
materials used and the detailed procedure 
for the manufacture of reliable mastics. 

III. Recommended practices for the 
construction and laying of mastic roofs. 

IV. Recommendations for alteration 
and repair work. 

V. Weathering factors, thermal effects 
and the action of light. 

It concludes with an appendix of notes 
on the methods of testing employed at the 
Research Station at Garston, 

I understand that copies of this report 
may be obtained from the National 
Asphalte Mine Owners’ and Manufacturers 
Council. whose offices are at Therminal 
House. Grosvenor Gardens, Victoria, 


SoW.L. 
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Prefects were appointed before 1896, but no.complete record of them is available and the 
office’ of Head of the School did not exist as a special appointment prior to this date 
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Honours Board, Eastbourne College 


Messrs. 





Tatchell & Wilson, F.F.R.I.B.A. 


ARCHITECTURAL WOODWORK OF EVERY TYPE 


GEO. M. HAMMER ow (2). LTD. 


CHURCH, SCHOOL, 
CROWN WORKS, 


LIBRARY, 
HERMITAGE oan 


-ABORATORY & PUBLIC 
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LEAD —its uses in Architectural Work 


Lead Pipe 


traditionally the plumbers’ medium because of its 
suitability for all plumbing work, its ease in working 


and jointing and its reliability. 


Sheet Lead 


for roofing, for flashings of all kinds, for weatherings and 
for a variety of special uses, its working characteristics 


and its durability make it the safest material. 


Lead Alloys 


studied research work is continually producing new and 
improved, stronger and lighter alloys of lead (such as 
Tellurium and the Ternary alloys) with new properties 


and new possibilities. 
Cast Lead 


modern cast lead work is developing in design side 
by side with developments in the manulacture ol 


the material. 


White Lead paint 


like lead itself, White Lead paint is a craftsman’s material, 
preferred by good painting contractors because ol its 


quality and because it can be tinted on the job. 


Red Lead paint 


the fourth report of the Corrosion Committee of the Iron 
and Steel Institute is the most reliable account and a 
quite impartial one, on protective paint films for steel- 


work. It strongly endorses the use of Red Lead. 


Enquiries about the properties and uses of lead, lead alloys, 
White Lead and Red Lead should be made to the ‘Vechnical 
Information Bureau of the Lead Industries Development Council, 
19, Hobart Place, Eaton Square, S.W.1. 
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Lead pipes, used primarily for their durability, are preferred by plumbers since they 




















can be neatly and readily worked to the right bends and to good even falls, while 





reducing labour time, even in concealed work. 








Close fitting flashings 
Patent glazing with small metal sections is purely a product of the present day and 


calls for a flashing material which can be worked to quite a fine degree over the metal 





bars, particularly at the inter-sections. Such flashings are invariably in lead. 
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Roof flashings 


Flexible and clese-fitting, no other material can serve this purpose so completely 





as does lead. 


Enquiries 
In regard to the properties and uses of Lead and Lead alloys should be addressed to the 
Pechnical Information Bureau of the Lead Industries Development Council, 19, Hobart Place, Eaton Square, S.W.1. 
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It is a misuse of good material to leave a stone cornice un- 
prote¢ ted from the weather and particularly from trost action. 


a 


6lbs lead flashing. 


Lead covered Cornice 





Lead weatherings protect good stonework. 


A lead weathering protects the stonework of the cornice. waterproofs the 
vital joint at the back where it meets the wall face and forms a drip along 


the edge which prevents water-staining and streaking. 
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Enquiries : 

in regard to the properties and uses of Lead and Lead alloys should be addressed to the . 
= i ; “1 ? » ' > 

Technical Information Bureau of the Lead Industries Development Council, 19, Hobart Place, Eaton Square, S.W.1. 
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The entrance to the Burlington 





Arcade has a cast lead decorative 





fascia with gilt lead lettering. The 


sofllites and sides of the beams have 


been all cased in lead shect to give 





a decorative and permanent finish. 


The whole of the lead work was 





plugged direct to the concrete after 


the concrete had been coated with 
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bitumen. 

| 

| 

| 

Ancient Symbol | 

for LEAD 
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Architects: E. Bates & W. G. Sinning. Craftsmen: G. Jackson & Sons. | 
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For all metal 


Cast iron, wrought iron and structural steel 


work whether clothed in brick or concrete or 


exposed as it is in bridges must be protected 
with a proper priming — just paint is not 


enough. 


Exposed Steelwork—Red Lead priming and first coat. White Lead for finishing. 









































work—Red Lead priming 


The fourth report of the Corrosion Committee 


of the Iron and Steel Institute is a full and 
unbiassed account of protective films for metal 
work. Reference should be made to this report 


to assess the full value of Red Lead priming. 


Built-in Steelwork—Red Lead priming 








se 


Chelsea Bridge 





Cor 


tractors 


Holloway Bros 


London) Ltd 


It is a true economy to use Red Lead for priming all 


exposed steelwork 


In maintaining exposed steelwork structures, labour 
costs for painting in relation to the cost of material 
must necessarily be exceptionally high. The ‘tsaving”’ 
of a few pence on paint is lost many times over by the 
reduction in the time during which cheap paint gives 
eflicient protection against corrosion. For priming 
there is nothing to equal well brushed-on red lead and 
if all factors are taken into consideration there is 


nothing cheaper. 


Ca, fe 
“PAINTS pao" 


Enquiries relating to Red Lead painting should be addressed to the 


Technical Information Bureau of the Lead Industries Development Council, 19, Hobart Place. Eaton Square. 
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White Lead paint can be tinted on the job 


Every good painter knows in detail the characteristics 
of White Lead paint, and prefers it, so that he can do 
the final tinting on the job himself and get just the 


shade required. 





Enquiries relating to White Lead paint should be addressed to the 


Technical Information Bureau of the I.ead Industries Development Council, 19, Hobart Place, Raton Square, S.W.1 
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Lead paints 


































































on Stucco 


Repairs should be carried out) in) Roman 
Cement and left as long as possible to dry out. 
Bare places are usually primed with red lead 
and boiled oil and are brought forward with 
one extra coat. ‘Two coats of white lead are 
then usually applied, the first coat being sharp 
and the finishing coat being round and oily. 
When genuine White Lead paint is used it may 
be tinted or its colour modified with almost 
any good stainer in oil. Another great ad- 
vantage of using a paint of disclosed content is 
that the consistency may be easily and inex- 
pensively adjusted by any qualified craftsman 

in the case of White Lead by the addition of 


normal linseed oil and turpentine. 


on Woodwork 


The priming on new woodwork should be 
genuine White lead with the addition of 5°, to 


oO 


10°,, of genuine red lead paste. Intermediate 
coats should be alternatively sharp and _ oily 
While the finish may be tinted to any shade 
required. The importance of adequate pre- 
paration, particularly in the case of repainting, 


cannot be overestimated. 


on Interior Walls 

Adequate time must be allowed for the work 
to dry out before the painting commences, 
except in the case of Keenes’ Cement, where 
a sharp coat of genuine red and white lead 
priming may be applied immediately following 
the trowel. The number of coats will depend 
very much on the finish required. The last coat 
may be semi-flat or glossy and can be tinted 
to any colour, so that the Architect can have 
the samples for the final scheme prepared on 
the job without waiting for special stainers 


and thinners. 


KING WILLIAM STREET, E.C.4 


LEAD INDUSTRIES DEVELOPMENT COUNCIL, 
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are used everywhere...... 
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HOPE'S PRESSED 
Stee! DOOR FRAMES 



































Send for full particulars & prices to 


HENRY HOPE& SONS Ltd., Smethwick, Birmingham 
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The illustrations on this) and 
the opposite page have been 
chosen to illustrate) in) some 
measure the versatility. of alu- 
miniumas a decorative medium. 
Whether used as castings or 
extruded bars, whether for 
sternly utilitarian) purposes or 
decoration, the various forms 
of aluminium are eminently 
applicable. The process — of 
anodising, with or without 
dyeing, adds further scope and 


provides aluminium with an 


exclusive finish impossible of 


imitation. 
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FUR DECORATION 
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R.MLS. ~ Ouren Mars observation lounge and 
i cocktail bar on the Promenade Deck, showing the 
counter, balustrading and columns with extensive 
metalwork in” Birmabright” aluminium alloy 
Architects: Messrs. Mewes and Davis. AR. AL. 
FER LB.AJ and Benjamin W. Morris. 
Esq. PALALA 


Art Metalwork : The Crompton Forge Limited 


*) Kdinburgh Royal Infirmary : Lilt) enclosure and 
ee = Palustrade of aluminium 
Architect: “Thomas W. Turnbull Esq FAA 
VIL. Struet.I 
Metalwork : Vir. Charles Henshaw 


©) Anodised aluminium stair and side rails at the 
eD Havana ¢ nema, Romford ; anodised aluminium alse 
used lor the door and auditor ruth erilles. 
Architects: Messrs. Leshe Th Kemp & ‘Tasker 
A.BR.LBA.. FAA 
Metalwork : Messrs. Garton & Thorne Lid 


The Brasserie at Lyons Corner House Coventry 
“treet. in which an Ortental effect has been achieved 
by the use of brilliantly: coloured anodised aluminium 


Architect-Designer: Oliver PL Bernard, Esq. LR EBA 
Aluminium Metalwork Contractors: Evenlite Limited 


\nodising : \luminite Limited 


Fabrication : Blunt & Wray. Limited 


We produce aluminium and tts 
alloys in all) commercial forms 
and we are always glad to advise 


architects and designers on the 


possibilities of aluminium. 


THE 


Brilish 


rane 
Cco.LTD a -/ 


HEAD OFFTGH ADELAIDI 
LONDON, EC-1 
Vele pho ye Viansion House S501 (6 lines) 


leleerams : Crvolite. London 
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Haywards 





T A L 
CONSTRUCTIONS 


More than 50 years’ experience, combined with the 
most up-to-date engineering resources, guarantees the 
excellence of the specialised range of Metal Constructions 
manufactured by HAYWARDS. In addition to other 
Building Specialities the following should be particularly 
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1. ‘Reform’’ Puttyless Roof Glazing, Lantern 
Lights, Skylights, etc. 


2. Pavement, Floor, Roof and other Lens Lights. 


3. ‘Steelock ’’ Fire-resisting Staircases and Fire- 
escape Stairs. 


4. Metal Sashes and Casements. 
5. Architectural Metalwork. 


6. Collapsible Gates, Fireproof Doors, Ventilators, 
etc. 


Write for particulars and 
estimates, or for general 
or sectional Catalogues 
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Telephone : WATerloo 6035-6039 


Ixxx11 











THE ARCHITECTURAL REVIEW, Fune 1937 








sy Appointment 


‘‘Staybrite’’ Super Rustless Steel is the ideal metal 





for exterior and _ interior architectural features. 


Available in every form— manipulated by any process, 


solidly rustless through and through permanently 


Seautiful, brilliant and labour saving 


These doors of the National Provincial 
Bank, Ltd., were made by the 
Birmingham Guild, Ltd., 
from ‘Staybrite”’ 





Steel. 
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FIRTH—VICKERS STAINLESS STEELS L102 
STAYBRITE WORKS, oo | 5 ot | 2 a Oe 
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STOPSTARA 


The New Glazing Compound 


STOPSTARA GLAZING COMPOUND is not subject to the defects of 
ordinary putties. This fact is proved by the way it has stood up to the 
searching tests of time and exposure. Putty is a highly important structural 
material. It should be specified with the same care as stone, brick and 
tiles. Ordinary putties remain soft indefinitely, fingermark, exude oil, 
bladder, crack, run and ruin the paint. STOPSTARA is subject to none 
of these faults. It works easily, trims neatly, and remains exactly as finished 
without shrinking, cracking or wrinkling. /t hardens quickly. This enables 

STOPSTARA to be painted within 48 hours. Thus scaffolding can remain 

up until painting is finished, cheapening the job considerably. 

For internal screens and partitions STOPSTARA is the ONLY satisfactory 
glazing material. Although apparently 
so hard, STOPSTARA permanently 
retains its plastic and elastic nature. 
It is easily hacked out for reglazing. 
In quantity and labour STOPSTARA 
costs the same as ordinary putty. Its 
slight extra price adds about 2d. to 
3d. per sq. ft. This small added cost is 
amply repaia by the satisfaction and 
permanent efficiency gained. To 
obviate defects developing months 
after the building is finished~-so 
often the case with ordinary putty 
Architects and Engineers’ should 
specify STOPSTARA GLAZING 
COMPOUND. 


STOPSTARA used throughout the new Framlingham School, illustrated above. Photo by courtesy of E. J. Symcox, Esq.,-A.R.1.B.A., County Architect, Ipswich. 


% The working drawing on the opposite 
page is reproduced from “ The Architects’ 
Journal” Library of Planned Information 
edited by Sir John Burnet, Tait and Lorne. 








sean. | THE ARCAHITECTS*: JOURNAL LIBRARY. OF PLANNED INFORMATION 


SEOPR STARA GEAZING COMPOUND : (for steel, wooden & metal windows ,casements & lights.) 


FULE SIZE. DETALE SHOWING THE APPLICATION OF THE COMPOUND 
TOA TYPICAL OPENING WINDOW IN MASONRY OR WOODWORK, 
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DESCRIPTION = 

Stopstara 1s a glazing com- 

en kod Lalo Me) MS 9) Lolo] Meotelanl oles tiglola) 

for application to metal surfaces, 

and 's suitable for internal or ex- 

sa -ternal use. |k may be used on 
A Rk eee wood if desired. 








Metal frame pointed yi 
and setin Docker’s 

Mastic at head and 
jambs. 





+ Plaster finish. PROPERTIES: 
The material is permanently 
Kol YalomolsleM [old1d -ld-lo) Mo lalo MEE 
readily worked and trimmed. 
lk commences to harden 
immediately after mixing, and this 
Kolaalollal to Mo al—asliore | Rolale Mal sola 
Me lalrove| Melos rolsMoltlie Malo ule 
through the substance without 











Opening sash. 


All edges of glass ZA 


NOTE: shrinkage. cracking or wrinkling. 
eX To lol To Molale Mm 0]da11-| For particulars It is easily hacked out if 
with Stopstara volt okolet dale Relaro) reqlazing becomes necessary - 


glazing compound 
applied and trimmed 


in the usual ee 


weight and a 
description of 
the mixing 





rocess, see PREPARATION: 
he reverse The putty 1s prepared on the 
side of this site by fhe hand mixing of 
Metal glazing bar .---——4 sheet. glazing paste with a hard 


-ening paste in the propor. 
-tion of lO tol by weight, in 
amounts sufficient for one time. 





PRICES: USES: 

See notes on Stopstara may be satisfactorily 
the back of VEY T- MoleMo iM coldest Me) MaaliielMolar>| 
this sheet. wooden windows & lights, as 











well as for the puttying of 
internal screens, partitions, 
old BY 1 ot 1 11 Lolo) ao lo PAlalo ms 
decorative facing glass, etc. 


Bedding and puttying 
of glazing compound. 




















Frame pointed and Wind DECORATING» 
set-in Docker’s 1 Window board. As rhe putty hardens 
Mastic. , rapidly, scaffolding 
et already erected may 
remain until painting . 
is fimtrsned, 
Z Under normal dry- 
were ean am -INQg conditions, 
cs are oie 38 ass Sees painting may be start 
esa = oe. . = ee Ee -ed about forty-eighr 
es : B oe oe, hours after application. 














Information from Docker Brothers 


Nzere. (7.6). 2 4 
NNW NGRGIE, VAIN GRO G@)NATOIUNNED 
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MARTYN 


) CO. LIMITED 


CHELTIERHAM 
@) LONDON 


R. 1. B. A. New Building, London. 
Detail of Aluminium Bronze ves 
: R 


Architect: G. Grey Wornum, F.R.I.B.A. 


y Unit ty Library, Cambridge 
iieainines Bron: one r Screen 
fe Architect: Sir G siles Gilbert See itt, R.A, 
ites 
fe 
ibe 
> 


Bank of England. 

Detail of Cast Bronze Balustrade to 

Staircase ali 

Architects : Sir He ne rt Baker, R.A. 
ott, F.R.LB.A. 

Sculptor : C farles ir rie) % 
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NICKEL SILVER 


NICKEL SILVER 


NICKEL SILVER 


A Metal for Modern Architecture 


For the visible metal work of a building nickel 
silver, sometimes known as Silver Bronze, has 
much to recommend it. Its colour, which is 
essentially white, is mellow and free from harsh 
or blatant tones. It may be given a satin or 
highly polished finish. 

Nickel silver has a high degree of durability 
and is available in extruded form in a wide 
variety of sections. 


Further information obtainable from For plumbing fittings nickel silver with a nickel 
content of 18 to 22 per cent. offers many ad- 


vantages. It has a pleasant white colour and 
has no coating to wear or peel off. Nickel 
silver taps will not be damaged by abrasive 


C 0 M B A N 7. LI M IT E D cleaning compounds, and even if neglected for 


a long period they can be easily restored to 
Thames House - _ London, S$ W.1 their former good condition. 
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ZINC SHEET IS IDEAL FOR 
ROOFING, FLASHINGS, VALLEYS, 
GUTTERS, DOWNPIPES ETC. 


Manufacturers and suppliers of 


BRITISH ROLLED BEST QUALITY ZINC SHEETS, 
PLATES, STRIPS (Cut from sheets), CIRCLES, TUBES, 
RODS, DRAWN _ SECTIONS, and NAILS. 


Sheets suitable for building purposes a speciality. 


Zinc rolled to WAR OFFICE, ADMIRALTY, AiR 
MINISTRY, or any other specification issued by 
Government Departments. 


LONDON ZINC 


(PROPRIETORS : ENFIELD ROLLING —metits LIMITED) 
BRIMSDOWN - - - - MIDDLESEX 
TELEGRAMS: LONZINMIL, ENFIELD TELEPHONE: HOWARD i255 (8 LINES) 


' apply to us for particulars of firms qualified and experienced ji orking § 
lf in doubt PPIY P q perienced in zinc working 


who undertake to fix zinc roofs according to the best methods in the _ trade. 








king 


ade. 








~tS Advantage. 


absolutely weatherproof for a great number of years. 

one of the lightest forms of PERMANENT roofing. 

one of the least expensive forms of PERMANENT roofing. 

equally suitable for flat, pitched, or curved roofs, and can be used for vertical: cover. 
easily and quickly laid—no melting, tarring, or dirty operation necessary at all. 
easy to repair if damaged by accident. 

proof against fires from flying sparks etc. 

dust-proof and odourless. 

impregnable to vermin and insects. 

not poisonous to rain-water. 

non-staining to stone or paintwork. 










its Own protection against corrosion and needs no painting. 


an attractive colour. 
a high scrap value if the building is demolished or altered. 


be obtained easily and quickly all over the country. 
be easily earthed to form protection against lightning. 


\t does not— 


crack under the action of frost. 
crack if the foundations of the building settle. 


MILLS Limited. 


OTHER USES FOR ROLLED ZINC IN BUILDING — 








1. Enamelled wail and ceiling sheets. 6. Coverings to projecting courses, copings, parapets, etc. 
2. Enamelled table-tops, draining boards etc. 7. Name-plates. 

3. Enamelled shower-stall linings. 8. Chute linings. 

4. Enamelled linings of larders and food cupboards. 9. Zinc tubing for electrical wiring. 

5. Coverings of window-cills. 10. Zinc Slating and Sheathing Nails. 
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THE MORRIS-SINGER COMPANY 
specialise in the manufacture of purpose made 
metal windows. Although prices are com- 
petitive, the Company's well-known standard 


of quality is rigidly maintained. Catalogue 


of working: details supplied upon request. 
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STEEL FOR SAFETY AND PERMANENCE 





SANKEY-SHELDON MODERN 


STEELS PARTI TICS 


AND STEEL FURNITURE 




















Telephone: Telegrams: 
CITY 38ll f be) lines) ** Sankeshel, Cannon, London.” 











STEEL FOR SAFETY AND PERMANENCE 
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DOORS WHICH RESIST FIRE 


ARMOURED TYPE FOR INDUSTRIAL PREMISES 
COMPOSITE TYPE FOR DECORATIVE INTERIORS 








These doors are constructed to 
stand up to the intense heat of a 
serious fire and to eliminate the 
possibility of heat being conducted 
through the door. 


Full details of Mather & Platt Fire 
Doors are contained in_ illustrated 
pamphlet D.1093, which will be 
sent on application. 


Viather& Platt. Park Works Manchester 1 ster, 10 











Park House, Great Smith St., S.W.1. --—— 
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Haskins 


ARCHITECTURAL CRAFTSMEN An interesting installation in a 





variety of metals and treatment, 


including ALUMINIUM, ANODISED 


ALUMINIUM, BRONZE, STAINLESS 


STEEL and TUNGUM. 





—=—— 








Architect : 
Michael Tapper, F.R.I.B.A. 











@ The Oxford Street Showrooms of the Gas, Light and 
Coke Company have a subtle blending of solidity, dignity 
and modernity. The front is in Roman Stone and Black 
Granite and the louvre ventilators and columns are in bronze 
with tungum fillets toned to a deep brown. The sliding 
entrance grille is in stainless steel with crystal glass rods, 
while anodised’ aluminium is used for the double entrance 
doors. The foyer has bird’s-eye maple panelling with 
stainless steel bandings. Showroom columns are bird’s- 
eye maple with anodised aluminium flutings and the 
balustradings to staircase is anodised aluminium with blue 


glass rods. 


HASKINS, 159 St. John¥YStreet, London, E.C.1 
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ELLOWLS 


“ECLIPSE” PATENT 
ROOF GLAZING 


MELLOWES AND COMPANY LIMITED SHEFFIELD AND LONDON 
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Doors executed by 
H. N. Martyn & Co., Ltd. 





























SHEETS, EXTRUDED SECTIONS AND 
CASTINGS FOR ARCHITECTURAL WORK 


Northern Aluminium Company Ltd. 


BUSH HOUSE, ALDWYCH, LONDON, W.C.2. 


Branch Offices : Benbury, Birmingham, Bristol, 
Telephone : Temple Bar 8844 (10 lics). Telegrams: ‘ Noraluco,” Bush, London, Coventry, Glasgow, Manchester, Sheffield. 
AR.14 
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y: Bronze welding of copper for water and sanitary services. and 
F igh r F ‘ Fi 
, a on roof work, is becoming increasingly important. To meet 
tae? the demand upon this subject, the Company has published an e 
Bin authoritative practical book, profusely illustrated with fan 
x photographs and diagrams. ii 


“COPPER & BRONZE. 
WELDING” 





- 
¥ 


# 





KAS 





& 















sheet copper for piping installations and roof work, 

by W. L. KILBURN, M.I.W.E., R.P., deals with 
every aspect of this subject in a simple and direct 
manner. 
The author, who is an acknowledged authority, has 
written from the point of view of the man who is 
to do the job. Full use has been made of diagrams 
and photographs, and this book is enjoying already 
a very large sale. Attached is an order form; 
applications for copies of ‘*Copper and Bronze 
Welding ’’ will be dealt with by return. 


nie ee 
BRUISHOXYGEN(OL? 
Se = 


THAMES HOUSE - MILLBANK - S.W.1 


4 FACTORIES THROUGHOUT GREAT BRITAIN AND IRELAND 
AND 2! IN SOUTH AFRICA. AUSTRALIA AND INDIA. 


| ee ano BRONZE WELDING” of tube and 






















ORDER FORM 


Please supply ....copies of ‘* Copper 
and Bronze Welding "’ at 5/- per copy, for 
which | enclose remittance for 








, nny ae ey 


| 
| 
| 
| 
AAEMPOCSS ..raseccecsseccsesseen: siesoibedaiclinatiainde ao ON 


124) BW 
saieietshietea enna sabeiaeenttenteaneiieneremehieeemenncs ceil 
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CRITTALL WINDOWS 


FOR ALL KINDS OF BUILDINGS 


ABOVE: STAIRCASE BAY AT DE LA WARR PAVILION, BEXHILL, 
DESIGNED BY ERICH MENDELSOHN AND SERGE CHERMAYEFF; 
ESSENTIALLY METAL WINDOW CONSTRUCTION. 


BELOW: THE BEGINNINGS OF A CRITTALL WINDOW; BRITISH 
MILD STEEL ROLLED AT DARLINGTON 


OTHER CRITTALL PRODUCTS INCLUDE 


Windows for Schools * Windows for Hospitals * Shop Fronts, in 
steel or bronze * Sliding Folding Windows and Doors - Glazed 
Metal Screens and Partitions - Standard Metal Windows * Stan- 
dard Industrial Sashes - Fireproof Doors * Sashes purpose-made, 
for Warehouses and Factories * Skylights, Lantern Lights and 
Laylights > Double-hung Steel Sashes * Windows for the Tropics 
Decorative bronze and cast-iron work * Pressed and rolled steel 
sub-frames for doors and windows ° Sectional Steel Greenhouses 
and Forcing Frames 


THE CRITTALL MANUFACTURING CO. LTD 
HEAD OFFICE: 210 HIGH HOLBORN, W.C1 
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KINGS COLLEGE HOSPITAL 








Architects : Pite Son and Fairweather 


‘STAYBRITE STEEL’ 


was used throughout for the equipment 


of the above kitchen at Kings College 
Hospital, Denmark Hill. An example of 
one of the many jobs carried out by 


James Slater & Co. in ‘ Staybrite’ 


JAMES SLATER & CO, exonees) LTD. 


50-51 WELLS STREET, W.1 


Telephone : MUSeum 2740 
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ARCHITECTURAL 
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ORNAMENTAL CAST IRONWORK FOR WINDOW OPENINGS, DOOR ENTRANCES AND VESTIBULES, PLANTATION HOUSE, LONDON 
SUPPLIED TO MESSRS. CRITTALL MANUFACTURING CO. LTD. 
ARCHITECTS: ALBERT W. MOORE, ESQ., F.R.I.B.A., and MESSRS. NICHOLAS & DIXON-SPAIN, F/F.R.I.B.A. 


BALUSTRADING, RAILINGS, GATES, LAMP PILLARS 
BUILDING FRONTS, VERANDAHS, STAIRS, CANOPIES 


WALTER MACFARLANE & C® 
Wi SARACEN FOUNDRY, GLASGOW 


LONDON OFFICE: 47 VICTORIA STREET, WESTMINSTER 








66 NEW GONL STREET WR 
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Top & Bottom : Cast lead rainwater heads for Ripon Hall, Oxford 
and the Jockey Club, Newmarket. Architects : 
Messrs. Richardson & Gill, FF.R.1.B.A. 


Centre : Cast lead flower boxes for the London Passenger 
Transport Board, 55 Broadway, S.W.1., which included 
the making and fixing of a 427 ft. run of boxes, 
each box measuring 5 ft. long, 105 ins. deep, and 
11 ins. wide, with three loose containers in duplicate 
to provide for easy changing of plants as required. 
Under the direction of Charles Holden, Esq.,F.R.1.B.A. 














Other recent and current contracts include: 


Eltham Hall, Eltham and King’s School, Canterbury. 
Architects : The Hon. John Seely, F.R.1.B.A., and Paul Paget, A.1.A.A. 


New London University Buildings. 
Architects : Adams, Holden and Pearson, FFF.R.1.B.A. 


New Civic Centre at Dagenham. Architect : E. Berry Webber, A.R.1.B.A. 


Reigate, Eltham and Gerrard Telephone Exchanges. 
For His Majesty's Office of Works. 


Epsom Fire Station. Architects : Pite, Son and Fairweather, FF.R.1.B.A. 


Officers’ Mess and Quarters, St. Lucia’s Barracks, Borden, and Royal Engineers 
Officers’ Mess and Quarters, Longmore Camp. 
Architect : W. A. Ross, F.R.1.B.A. 


Girls’ School at Twickenham for the Middlesex County Council.'! 
Architect : W. T. Curtis, F.R.1.B.A. 


Private Residence, 67 Avenue Road, St. John’s Wood. 
Architects : Wimperis, Simpson and Guthrie, FFF.R.I.B.A. 


House at Haslemere Architects : W. S. Grice and Denis Poulton, FF.R.I.B.A. 
House at Cobham. Architect : Hubert Lidbetter, F.R.1.B.A. 


STONER & SAUNDERS LTD. 
or ae mn eae nr all Metals 


20-46 WOODFIELD ROAD, LONDON, W.9 


Telephone : ABErcorn 3755 
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ALUMILITE 


The PATENTED protective and decorative process for 
aluminium and its alloys, the qualities of which have been 
PROVED by the test of TIME and EXPOSURE. 


These beautiful, lustrous, coloured and Natural 
finishes were admired from their very inception and the 
acceptance of the process for application to many produc- 
tions in aluminium was quickly secured. 


Before this process was offered to the public, our 
research work, which culminated in over thirty patents, 
was tested out on a commercial scale, and there has 
been less delay than we anticipated in the acceptance 
of ALUMILITE for application to really important and 
costly art metal-work manufactured from aluminium 
and its alloys. 





Jy -_—_——- LIP¥, 


In Europe this process is now operated by over 150 
manufacturing licensees and consequently there are 
many examples which have been subjected to severe 
exposure which can be inspected. 





Woolwich Electrical Showrooms 
** Alumilited aluminium staircase manufactured by the Morris Singer Company, London."’ 


It is important to note that the ALUMILITE finishes are distinctive 
in regard to the sunfastness of the colours and the tones of Natural 
finishes. 

All these have a very high resistance to abrasion, give exceptional 
protection against atmospheric corrosion and staining, and require 
no polishing. 

Amongst the examples of our work referred to below there is 
ample evidence of the very necessary continuity of colour tone over 
a large number of units. 

It is important to note that we obtain these results with the same 
exactitude on sand and die-castings in aluminium alloys as in the case 
of the wrought metal. 

There are important and patented features in the ALUMILITE process 
which give these distinctive results and these patents are supported by 
our own and our licensees’ extensive commercial experience of this 
class of work. 

ALUMILITE should not be confused with any other process, secret 


or otherwise. 
ALZAK 


the new aluminium alloy which after electrolytic treatment produces Revolving doors in ‘Alumilite’. 
an untarnishable, mirror-like reflectivity of high efficiency in either 
specular or diffuse finishes. 





Many examples of this product are now in use and giving great At the Thames Factory, Rainville Road, 
satisfaction with marked economy in current consumption. har pecs we maintain a ig Pg cs 
. : P : : and amongst the many important joDs which we have 
The services of our technical staff are available to assist in the Alumilited and are easily available for inspection in | 
selection of suitable aluminium alloys and in dealing with the details London are the following : 


of construction entirely free of charge. 

By appointment we shall be pleased to give inspection to our Works 
and the ALUMILITE process. 

All enquiries for samples, detailed information or quotations will 
receive our very prompt and careful attention. 


ALUMILITE 


Telephone : THE THAMES FACTORY, Telegrams : 
Fulham 2288 9 Alumilited-Hammer- 
_ RAINVILLE RD., HAMMERSMITH London 
w.6 


cil 


The Woolwich Electricity Showrooms 
(Manufacturer—Morris Singer Company) 
The Strand Palace Hotel Cocktail Bar 
(Manufacturer—Evenlite Ltd.) 
Lyons Corner House, Coventry Street, (Argentine 
Brasserie Coin Bronze and Gold Room, etc.) 
(Manufacturer—Evenlite Ltd.) 
The Gas Light & Coke Company Ltd., Oxford St. 
(Manufacturer—H. N. Barnes Ltd.) 
Italian State Railways, C.I.T., Rezent Street 
(Manufacturer—H. N. Barnes Ltd.) 
The Knigttsbridge Hotel (Interior lighting fittings) 
(Manufacturer—Troughton & Young Ltd.) 
Kay-Ef-Em, 186 Shaftesbury Avenue, W.C. 
(Manufacturer —H. N. Barnes Ltd.) 
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CAST-IRON PRODUCTS 


DECORATION & UTILITY 





@ We are makers of 
Cast-Iron Building-front 
Panels, Ornamental 
Window Mullions and 
Transoms, Railings, Lamp- 
pillars and every des- 


cription of Ornamental 
Architects : 
Chippindale & Edmondson, 


LRIBA, | 1 Ironwork to Architects’ 
Hustlergate, Bradford z J } 





We illustrate above, details of Cast-Iron Panels, over desi ss = ds aes 


100 of which were supplied to the New Premises for Messrs. 
W.N. Sharpe, Ltd., Fine Art Printers and Publishers of Bradford. fications. 


No. 37 We show below a selection from our 


EXTENSIVE RANGE OF RAIN-WATER HEADS _»..75 


No. 77 





VOOMMTVLUEDSPEL TP OD Pee 
RS " 





No. 260 





OTHER SPECIALITIES INCLUDE:—Rain-water Goods of all types, 
Pavement and Stall-board Lights, Spiral and Straight Stairs, etc. etc. 


Telephone: Stanningley 71192 Telegrams: “ Castings, Stanningley 


SLOAN & DAVIDSON LTD. 


CARRICK FOUNDRY, STANNINGLEY, LEEDS 





CIV 
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ty ud] STRENGTH 
| with 
BEAUTY 


This counter grille will retain its bright, 
































clean finish, without tarnish, indefinitely, 
being made of “SILVER FOX” New 


Process Stainless Steel. 





It is also strong. Stainless steel is, 
as is sometimes forgotten, a high grade 
alloy steel, considerably stronger weight 
for weight, than mild steel. 


“SILVER FOX” Stainless Steel has a 
surprising number of applications of 
interest to the up-to-date architect, 


consulting engineer, contractor, and 


builder. 


S | | V F R | REQUEST FOR CATALOGUE | 
| To Publicity Department, The United Steel Companies 

| Limited, 17, Westbourne Road, Sheffield, 10. 

r O 4 foe SEND. .ccccceeee copies of “Silver Fox’’ Catalogue | 
New Process! Name. sciences 
STAINLESS STEELS ! co ! 
Ss. FOX &CO.LTD. Wim _ | 

| 


Associated with The United Steel Companies Ltd | 


STOCKSBRIDGE, SHEFFIELD eam) 5°X-30 Position in Firm 


CV 
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A WIDE VARIETY of FITTINGS 


manufactured from Brown Bayley’s “ANKA” Brand 
Stainless Steel (18°. Chromium and 8°. Nickel). 


We are in a very good position to work to 
Architects’ own Specifications and Designs. 


DOOR FURNITURE 
in all types of designs or to Architects’ Specification. 


SEES F goo wr 


— 






eA et 
stube*vepeees 


SHOP 


RE 


= asia a = il 
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Ot 


‘ Specialists in Architectural, Engineer- | 
<> ing and Abattoir Fittings. Stainless | 
Steel Equipment for Hospitals, | _— “s —T 
Schools, Laboratories, Dairies, etc. | a ee, a os a | 
Fittings for Shop-fronts : 
including Polished Bars, a Y a 
Castings, Tubes, Strip, etc. 
On List of Suppliers to : eee ee 
WAR OFFICE, ADMIR- , 
ALTY, AIR MINISTRY, : 
CROWN AGENTS to the 
COLONIES, etc. 
e 


GRILLES for Bank Counters, etc. Any size or design 












































less Sree] FrrTiNGs 


Let us send you particulars of our full range of products and facilities. 
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CAN YOU SPEAK THIS LANGUAGE? 


\Y 
a 
>» 




















You know, of course, that Accles & Pollock are clever i 
with steel tubes. But that isn’t their only claim to fame : naling td ha | 
they have invented an alphabet all of their own. ; window constrcton. | 
Accles & Pollock take strips of steel and manipulate them Tis protets electric a 
to queer shapes like those above. vindow frames. 
No. 2, for example, is used in steel window construction, 7 This ee ace 
while No. || hides the joints in wall boards. tr ag 
9. This is beard 
You can see the whole alphabet of 512 steel sections by aes Stee 
writing for the book. Many of the 512 will be useful to M1. Thes ction rm , 
you as an architect and if a new section has to be made - uptsed ; | 
to fulfil a new purpose, we can probably make ict. sib 








ACCLES & POLLOCK “02.00” 
& MAKERS & MANIPULATORS 


OF SECTIONS & WELDLESS TUBES IN ALL STEELS-INCLUDING STAINLESS 





cvil 
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STAINLESS STEEL 


with sound-deadened Draining Boards made in 
ONE PIECE from STAYBRITE STAINLESS STEEL, 


product of Firth-Vickers Stainless Steels, Ltd., 


and the specially designed 
complementary cupboards, traps, 
mixing taps and plate racks 
provide the Architect with a complete range of 


Sink Equipment of the most modern material, 


design, and manufacture for homes of all sizes 





Architects are invited to write for full particulars 
to the Patentees and Manufacturers : 





BENHAM AND SONS LID 


66 WIGMORE STREET - LONDON - W1 

















CASHMORE ART WORKERS 


Some evidence of their ability and experience 
in every class of metalwork and metal crafts- 
manship—a random selection from contracts 
executed. 


BRONZE 
Lamp Standards, Bank Fronts 


and Doors, Name Plates, Screens, 
Balustrades, Handrails, etc. 


Mansion House. Eagle Star Insurance Co. 
Japhets Bank. Morgan Grenfell Bank. Royal 


Insurance. Anglo South American Bank, etc. 


WROUGHT IRONWORK 
Gates, Lift Enclosures, 


Balustrades, etc. 


Kedleston Hall. King George V. Memorial 


Gates, Gravesend. Sun Life Assurance. 
Maritime Board —- Alexandria. Maritime 
Museum—Greenwich. Grosvenor Square— 


Flats. Arlington House. R.I.B.A. Headquarters. 
Bricket Wood — For The Lady Yule. 


LEADWORK 
Licences & General Insurance Co. Ltd. Tower 
of London. Great St. Helens Offices. Haig 
Memorial Homes (Several). | Mansfield House, 
Strand. Scottish Widows Insurance Co. 
Cornhill. | Office Buildings, Regent Street. 


ALUMINIUM (ANODISED) 
New Telephone Exchange, Gerrard Street, 
London. Arlington House. Hays Wharf. 
Royal London Opthalmic Hospital. Housing 
Centre. State Cinema, Dartford. George Hotel, 
Crawley, Etc. Etc. 


MEMORIAL PLATES. PRESENTATION 
KEYS ETC, 
Royal Insurance Co. Ltd. King George V. 


Memorial Gravesend. Corporation of London 
(Mansion House Station). Ottoman Bank. Toc 
H. Archbishop Laud (All Hallows). Eagle 
Star Insurance Co. Caernarvon & Anglesey 


Infirmary. 


THE 
CASHMORE ART WORKERS 
18, BALHAM HILL, LONDON, S.W.12 
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Candelabrum in cast brass, height 7 ft. 3 ins. 


Architect: the late F. E. Howard 


J. WIPPELL & Co., Ltd. 


Carvers, Joiners and Sculptors, 

Workers in Stained Glass, 

Wrought and Cast Metal, 

Silver and Gold, Stone, Marble, 
and Alabaster 


EXETER : : : Cathedral Yard 
| MANCHESTER - :: : 24 King Street 
| LONDON : 11 Tufton St., Westminster, S.W.1 
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COLD ROLLED, PRESSED, DRAWN 


STEEL & METAL 
SECTIONS 


for all 


ARCHITECTURAL 
METAL WORK 


Entrance Doors and Canopies 
Shop Fronts and Fittings 
Lift Enclosures, Handrails 
Ornamental Grilles 
Metal Casements and Windows 
Steel Door Frames 

Skirting, Cornice 

Picture Rail 

Curtain Rail and Valance 
Metal Trim of all kinds 
Fire and Gas Proof Doors, 

Windows and Enclosures 
Metal Office Furniture 


Kitchen Equipment 


Special Sections of all descriptions 
quoted for 


F. J. FRODSHAM & CO. 


LIMITED 


17, Dartmouth Street, Westminster, S.W.1 


Telephone : WHITEHALL 8587 
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Aluminium Protection Company Ltd. 


DIALUMIN PROCESS 


For Protection and Colouring of Aluminium 


Approved by the Air Ministry 
SUITABLE for ALL CLASSES of ARCHITECTURAL and DECORATIVE WORK 


DIALUMIN WORKS, Brentfield Road, Willesden, N.W.10 
Telephone : WILLESDEN 4416. 














ALUMINIUM 


CAS TIN G § 
IN ARCHITECTURE 


THE DELICATE GRILLES FORMING 





THESE LIFT-DOORS ARE CASTINGS 
IN AERAL ALLOY — EACH BEING 


CAST IN ONE PIECE - - BY 


WILLIAM MILLS LD 


GROVE STREET - BIRMINGHAM 
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Pattern No. 2417. 


Produced from the solid sheet in a 
wide variety of patterns in Steel, Brass, 
Copper, Bronze, Stainless Steel and 
many other metals, ‘‘ HARCO”’ Perfor- 
ated Metal Radiator Covers, Ventilator 
Panels and Grilles combine artistic 


effect with strength and durability. 


Ask for Catalogue AR355 





PERFORATED METAL DESIGNS FOR 


Radiator 


Covers 


Ventilating Panels 
and Grilles 


Pattern No. 1026. 


These three Patterns are 
shown three-quarters actual 





size. 


TD WOOLWICH RP 
> LONDON $§.E.7. 











ARCHITECTURAL 
METALWORK 





WOODWORK 


METALWORKERS TO 
HIS MAJESTY THE KING 


STAINED GLASS 


BROMSGROVE GUILD L*'® 


BROMSGROVE, WORCESTERSHIRE 


MANCHESTER : 
76 VICTORIA STREET 


LONDON : 
199 PICCADILLY, W.1 


GLASGOW : 
1 BLYTHSWOOD SQUARE 


CXI 
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SANKEY 
METAL TRIM 


(PRESSED STEEL) 








DOOR FRAMES 
SKIRTING CORNER BEAD 
WINDOW CILLS - PICTURE RAILS, Etc., Etc. 








JOSEPH SANKEY & SONS LID. 


WELLINGTON, SHROPSHIRE. 
LONDON: 168 REGENT STREET, W.1. 














ANNANNAANANAANANANAAAEANAAAANAAAAAAA AAAS NAAAAN AAA LLU 





[Photo by courtesy of L. M. & S. Rly. 


Sherardizing provides security against rust on vital steel parts of signalling equipment. 
\rchitectural Tronwork of all kinds is now rust-proofed by Sherardizing. 
Specify ‘¢ Sherardizing.” 


ZINC ALLOY RUST PROOFING CO., LTD., SHAKESPEARE STREET, WOLVERHAMPTON. 
ANNAANANANAANANAAANAAAAAAAAAAAAAAAARAAAAAA AE 
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DRYAD 


Handles 
and Locks 
were 
chosen 
for the 





Buttery 

at the 

British 

Pavilion 
Paris 
Exhibition 
SPECIFY 


DRYAD 
: IRONMONGERY 


SIMPLE COMFORTABLE LEVER HANDLES 
DESIGNS SUGGESTING USE RATHER THAN ORNAMENT 
CAREFUL FITTING OF STRONG SPRINGS ASSURES PERMANENT SMOOTH ACTION 

SEE OUR BUILDING CENTRE EXHIBIT AND WRITE FOR NEW ARCHITECTURAL IRONMONGERY CATALOGUE 


DRYAD METAL WORKS, 40-42, SANVEY GATE, LEICESTER 








be 












































Tibulaz Steel Fuzuiture by Pel 


PEL LTD. OLDBURY, BIRMINGHAM. LONDON SHOWROOM: 15 HENRIETTA S?., CAVENDISH SQUARE, I ONDON, W.1 
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BRABY srs stams 


Braby Pressed Steel Stairs are 
eminently suitable for modern 
buildings which call for flexi- 
bility of design combined with 
great strength and simplicity of 
erection. 
















The photograph on right shows 
a large stair with Dovetail Steel 
Sheet Balustrading for a hospital 
contract being fitted up in our 
Stair department prior to 
erection on site. 


The photo on left is an office 


steel stair with treads fitted in 
with wood. 


We specialise in 





Metal Plywood Panels 


FREDK. BRABY & CO., LTD., 


ECLIPSE Side WORKS, PETERSHILL ROAD, GLASGOW. Also at London. Liverpool and Bristol. 








CONSTRUCTED FROM TUBULAR STEEL IN 
PLEASING DESIGNS TO SUIT ALL PURPOSES, 
INCLUDING CHAIRS AND TABLES 
INCORPORATING A PATENT NESTING PRINCIPLE 
FOR RAPID STORAGE IN LIMITED FLOOR SPACE. 





Catalogue A.R. _ illustrating 


our full range will be gladly 
sent on request. 


PAT. “55149 





The illustration depicts our 
Patent Nesting Chairs in 


position in the Assembly Hall Cox & Co 


of the Rochdale Municipal 
WORKS & SHOWROOMS 


High School. 
—— LOWER RICHMOND ROAD, 
PUTNEY -  §.W. 15 
TELEPHONE - PUTNEY 6193 6 
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BEACO METAL WINDOWS 






































































a 
A x ‘Fitness for purpose ’’ is perhaps the best descrip- 
| al tion that can be given to these modern metal windows. 
Le se They are architecturally pleasing . . . draught and 
MT | | waterproof . . . open easily and shut tightly . . . do 
La] not warp, shrink or swell. 
an - 
Ho | | | | 
: ae ; Yan | as 
i Ley i fee 7 
a + 
1-4 i 
S ' 
HEHE 
T i T q 24 











WOLVERHAMPTON 


TELEGRAMS : WINDOWS, WOLVERHAMPTON 


BEACON WORKS 


TELEPHONE: BILSTON 41293 (3 LINES) 








LONDON OFFICE: IMPERIAL HOUSE, KINGSWAY, W.C.2 
B IK 
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STELCON 


INDUSTRIAL 
FLOORS 


“Best where conditions are worst “ 





DUSTLESS, HYGIENIC AND 
WEAR-RESISTANT 


The upper illustration shows a ‘Stelcon’ Anchor Steel Plate—there are fifty-seven 
anchors to each square foot, and when these Plates are laid on concrete every anchor 
grips, and so provides an immovable, dustless, all-steel floor of very great durability. 







The lower illustration shows a ‘ Stelcon * Steel Clad Flag. These Flags are made of 
very highly compressed concrete and have a specially constructed steel face, so that 
they are dustless, practically non-absorbent, and capable of withstanding really heavy 
abrasive wear. The Flag illustrated was taken from a runway after seven years’ use 
and found to have worn less than 1 32”. The top half has been polished to show that 
no disintegration has taken place. 


“Stelcon’ Floors are giving very great service to many of the largest industrial 
concerns in the country in a very wide range of industries. Both products reduce 
maintenance costs to a minimum and show important savings in many other 
interesting directions. ‘Stelcon’ cannot fail to be of interest when you are faced 
with the problem of finding a floor capable of withstanding really difficult conditions, 
and simples and details will gladly be sent upon request. 


STELCON (INDUSTRIAL FLOORS) LTD. 
CLIFFORD’S INN LONDON, E.C.4 

















‘“EXPAMET ’’ EXPANDED 
STEEL has been in successful 
and ever-increasing use all 
over the World for more than 
45 years as a reinforcement for 
concrete; it has exceptional 
qualities, especially in large 

" ¥ lain and curved areas; it is 
seas EXPAMET Srnish Coteur muna suitable for rein- 
nial forcing concrete in roads, foun- 
dations, walls, floors, roofs, etc. 
The extensive use of ‘Expamet’ 
in all types of modern Build- 
ings is proof of its special 
ability to meet up-to-date 
Burwood House, Caxton Street, London, S.W.1. constructional requirements. 
Works: West Hartlepool Established over 45 years. 


FINCHALE ABBEY HOTEL, Nr. DURHAM. 


‘‘Expamet’’ Concrete Flooring and Roofing : and Swimming Pool and Surrounds. 
Architects: Percy L. Browne & Son, FL. R.I.B.A., Newcastle-on-Tyne. 
Contractor: W. Rutherford, Fulwell, Sunderland. 


Reinforcement for Concrete. 


THE EXPANDED METAL COMPANY, LTD. 


Patentees and Manufacturers of Expanded Metal. 
Engineers for all forms of Reinforced Concrete and Fire-resistant Construction. 
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~ Copper Turrets 


Cupolas, Dormers, Ventilators 
and Zinc and Copper Roofing 
supplied and, if required, fixed 


Write for Booklet, AR59! 









MILD STEEL GUTTERS 


in any Size, Gauge or Section 


GALVANISED = AFTER 
MANUFACTURE 





The Octagonal, 
Copper domed roof 
and sloping base with 
cornice of clock turret 
at the Council Offices, 
Welwyn, were sup- 
plied and fixed by us. 










G re HARVEY & Co(tonnon LE? WOOLWICH :2 





One of the 
many types 
made in the re- 
gular Baldwin 














. i; 7 / quality Totall 

for a. y 

DIA 2 ae enclosed steel 

ae in. Polished 

Nameplates | TaD ai GES eee 

é et Me 2 k kle. Avail- 

Shopfronts 4 ae _ gt J aS abide ibs 

Interior +. = range of sizes. 
Decoration 

etc., etc. 

A). BASY TO 
| LOOK AT 
BRASS & COPPER Strip in Coil, Sheets and Wire. 


BRONZE, ‘(Artistic appearance, long 
ENGRAVING BRONZE / life and easy to keep clean. 


HALL STREET METAL ROLLING CL” 


WESTERN ROAD BIRMINGHAM 









BALDWIN SON & CO.LTD. ° ciclinens on-SEVERN 


Supplied by Builders’ Merchants and Ironmongers everywhere. 
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UNITS, BOWLS, DRAINERS, ETC. 











“A ‘STAYBRIGHT’ STAINLESS STEEL 
PRODUCT OF 


FIRTH-VICKERS STAINLESS STEELS LTD. 


Associated Metal Works 


* WE SPECIALIZE IN 30 St. Hndrew’s Square 
EQUIPMENT TO SPECIFICATION Glasgow, C€.1 




















She BRITISH ALUMINIUM COMPANY Z¢d 


Adelaide House, King William St., London,£.C4 Phone: MAN.5561I & 8074 Te! CRYOLITE, BILGATE, LONDON. 








“HAGOL" ail ENGLISH 


LANOLINE RUST PREVENTER | WROUGHT IRONWORK. 


The perfect protective coating 
As supplied to the Air Ministry, India Office 











and the leading engineering firms in the country 2 Medizval and Early Renaissance 
GRADE “A” ; 
To the Air Ministry speciiication. and 
GRADE “B” | 
To the National Physical Laboratory Specification The I ate I ‘his and TQtH Centuries | 
Samples and prices from: = ¥ be 
THE SMITH-ADAMS SEPARATOR CO. LTD. = a ae ; 
PRESTON STREET, BRADFORD = These two portfolios of loose plates 
Telegrams : “‘ Smith, Bradford’’ Telephone : Bradford 10,000 (4 lines) = contain full e size drawings of 
4 4 authentic details chosen from the 
/ finest examples of the periods. 
In almost every case, each set of 
BOOKS details is accompanied by a small 
K scale measured sketch showing at 
a glance their respective positions 
A new catalogue of books on Architecture, and application. Each portfolio 
Fine Art, Decoration, Building Science, and contains twenty plates (size 
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